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ABSTRACT
The study is concerned with the development of a teaching 
strategy suited to the specific needs of hearing impaired children.
I t  was conducted in the las t three grades in primary special schools 
fo r hearing impaired children in Baghdad.
The teaching method was based around worksheets and materials in 
a resource-based learning context to enhance pupil understanding in 
the subject areas of mathematics and general science.
The learning m aterials and the teaching method were used in one 
special school fo r hearing impaired as a p ilo t t r ia l .  The pupils and 
th e ir  teachers confirmed that the materials and method were easy to 
fo llow ; knowledge anc^  unexpectedly, spoken and w ritten  language improved
For the f ie ld  t r ia l  a language te s t was developed and validated.
The six schools in the f ie ld  t r ia l  were divided into two groups: 
experimental and control. The new teaching strategy was used with the 
experimental group; the control group, however, remained with the old 
method by using the same content of mathematics and science. Within 
these two groups there were matching grades, as well as matching pairs 
in the three grades to fa c il i ta te  the s ta tis t ic a l comparison between 
the pre- and post-tests.
The methods fo r collecting information before, during and a fte r  the 
course were: pre- and post-tests (language and content), which were
used with both groups. Observation, record cards and interviews with 
teachers and pupils were used with the experimental group. Some in ­
dividuals in the control groups were observed (matched p a irs ).
The pupils in the experimental group showed a marked improvement 
a fte r  only six weeks in th e ir  knowledge, as well as in th e ir  language 
tests . However, the control group neither improve th e ir  language nor 
th e ir  knowledge in mathematics.
The new teaching method and materials improved the pupils' per­
formance in the experimental group.
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"Hearing impaired" pupils are those whose development of speech 
and language, although retarded,are following a normal pattern and 
who require special arrangements or fa c i l i t ie s  fo r th e ir  education.
Schools fo r hearing impaired children are under the M inistry of 
Labour and Social A ffa irs , not the M inistry o f Education.
Teaching methods used with hearing impaired pupils in Iraq are 
sim ilar to those used with pupils who hear normally. The teacher 
teaches the whole class by explaining some examples from a normal te x t­
book, sometimes using the blackboard. The pupils have no textbooks 
and copy work into th e ir  notebooks. The teactier also gives the pupils 
homework and the following day she marks th e ir  notebooks. Regardless 
of the d if f ic u lt ie s  experienced by the pupils , the teacher progresses 
to the next un it according to plan. The teacher works in th is  way 
with the pupils in every subject.
The present study aims to o ffe r  something suited to the p articu lar  
needs of hearing impaired pupils by developing d iffe re n t teaching methods 
based around worksheets and m aterials in a resource-based learning context. 
I t  also aims to fa c i l i ta te  understanding in the subject areas of Mathe­
matics and General Science, as well as the development of language, for 
th is special type of pupils.
The idea to produce these m aterials fo r hearing impaired pupils came 
a fte r  v is itin g  the following schools and rea lis ing  that many of the ideas
-  2 -
and techniques used could be applicable to the s ituation in Ira q :-
1) South Twerton Junior School (P artia l Hearing U n it), Bath.
2) The Ralph Allen School (P artia l Hearing U n it) , Bath.
3) Longvernal County Primary School, Midsomer Norton.
4) Beechen C l i f f  Lower School, Bath.
Learning for the hearing impaired must be thought of as the re ­
structuring of the cognitive world without normal verbal, symbolic lan­
guage (Neyhus, 1978). Thinking can take place without language, while 
verbal reasoning cannot. Language is important, not only as a means of 
communication, but also because i t  is central to aspects o f a c h ild 's  
development. In the process of remembering, one of the chief e ffects
of language is to foster accuracy of re c a ll. I t  is obvious that the 
simple way to learn the language is to hear i t  spoken in meaningful
situations and to practice i t .  Teaching methods, therefore, have to be
d iffe re n t fo r hearing impaired pupils.
The development of concepts in a hearing impaired child needs to be 
associated with language. Most hearing impaired children can, for 
example, follow a lesson, but in order fu lly  to understand a lesson, one 
must have language. Without language, the child  does not have the 
necessary means to express what is known.
Many researchers have considered the value of visual and tactual 
methods and some of these appear to be of potential value for pupils.
The use of supplementary sensory methods could be valuable, and are 
emphasised in th is study.
There is no language test availab le  in Arabic to test children's
language, therefore a language test (both spoken and w ritten ) was
- 3 -
developed, validated and used to test the subject's language in the 
f ie ld  study.
Resource-based learning is not used in schools in Iraq . Hence, 
appropriate learning m aterials such as worksheets were produced as part 
of the present study, in order to complement new teaching strategies  
for the hearing impaired and to encourage them to th in k , ta lk  and d is ­
cuss, read and w rite .
The present study is lim ited  to the development and application of 
new strategies fo r learning into two subject areas. Mathematics and 
General Science, at the primary school stage fo r the hearing impaired 
in Baghdad, Iraq, These particu la r teaching units were chosen for 
development in an attempt to put ideas into practice.
(a) Learning o f Mathematics: Fractions Unit (fo r  3 grades. Fourth,
F ifth  and S ixth )
This unit was chosen because i t  was to ta lly  neglected by teachers 
in hearing impaired schools, according to information given to the 
investigator by the Centre of the Hearing Impaired, although i t  is in 
the prescribed curriculum. The investigator f e l t  i t  was necessary 
to carry out some work in this f ie ld ,
(b) Learning of General Science: the Plants Unit (fo r the Fourth
and F ifth  Grades) Magnetism Unit (fo r the Sixth Grade)
The Plants Unit was chosen because of the great emphasis placed 
by the Iraq i Government on d irecting a bigger section of society towards 
agricu ltu ra l a c t iv it ie s  and to emphasise th is in a l l  primary schools in 
Iraq. The magnetism unit was chosen because of the potential fo r
- 4 -
practical work and teaching aids leading to the development of psycho­
motor s k ills  in children.
Attainment tests were administered to tes t the pupils' understanding 
of the three units (Fractions, Plants and Magnetism).
In order to ascertain that the new method has improved the pupils' 
language in general and the understanding of the specific  areas in 
Mathematics and General Science, the schools were divided into two groups, 
"Experimental" and "Control". Each group consisted of 63 pupils.
Eleven teachers were involved in the experimental group and twelve in the 
control group. The new methods and techniques were used to gather 
information for the experimental group. However, the control group 
continued to use the old method.
Figure 1 illu s tra te s  the methods used with the experimental and 
control groups.
The aids used in the development of the resource-based learning  










w ritten  language 







w ritten  language 














Figure 1 The methods used with the Control and Experimental Groups
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2. Comparison between Iraq and the United Kingdom
In order to help id en tify  c r ite r ia  on which a comparative study 
could be based, the investigator v is ited  Iraq twice during the study; 
f i r s t  in December, 1982 to January, 1983 and second, from March to May, 
1983. There appears to be no available documentation concerning the 
education of hearing impaired children in Iraq . All the author's in ­
vestigations with the M inistry of Labour and Social A ffa irs , the M in istry  
of Education, the Centre of Hearing Impaired Children and UNESCO revealed 
nothing. For th is reason, the Director of the Hearing Impaired Centre, 
the Inspectors of hearing impaired schools and the D irector of Vocational 
Training were interviewed to gather some information.
Even in the UK, the lite ra tu re  on education for the hearing-impaired 
is not extensive. However, the Department o f Audiology and Education of 
the Deaf a t the University of Manchester and the Faculty of Education at 
Bristol Polytechnic were v is ite d , as well as some schools (see page 2 ). 
I t  was c lear that the following topics could be chosen as the basis fo r  
comparison:
( i )  Id en tific a tio n  of handicaps (the d e fin itio n  and 
c las s ifica tio n  of hearing loss and hearing tes ts ).
( i i )  Teaching methods fo r hearing impaired pupils.
( i i i )  Training of teachers for hearing impaired pupils.
( i ) Id en tific a tio n  of Handicaps - the d e fin itio n  and c lass ifica tio n  of
hearing loss in Iraq and the United Kingdom
There are two major approaches to the d e fin itio n  and c las s ifica tio n  
of hearing loss, which are used in Iraq as well as in the United Kingdom:
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- degree or severity of loss
- physiological s ite  of loss
- C lassification  according to severity The range of human hearing 
extends from 1-130 dB, when the dB is a measure of loudness sounds 
louder than 130 dB are experienced by the normal ear as pain fu l.
Figure 2 shows a continuum of loudness of common sounds and levels of 
hearing loss from mild to to ta l.
The f i r s t  three categories along the continuum include the p a r t ia lly  
hearing; the la s t two categories on the continuum comprise the deaf.
(1) Mild (s lig h t)  hearing loss:
Children with mild impairments cannot hear sounds below about 30 dB 
(Suran and Rizzo, 1979). However, d iffe re n t researchers use somewhat 
d iffe re n t ranges to define mild hearing loss. Thus Silverman (1971) 
mentions that mild hearing loss refers to a sound-frequency loss range 
between 21-40 dB, and the I l l in o is  Commission on Children (1968) mentions 
that the mild hearing loss refers to losses o f 27-40 dB. This is  the 
borderline range between normal hearing and genuine impairment, A
hearing aid is often advisable for children with losses in th is  range,
and professional intervention may be important in maintaining good speech 
patterns, since m ild ly hearing-impaired youngsters may not hear some 
consonant sounds that are ty p ic a lly  spoken at s lig h tly  diminished volume. 
However, the age of onset and type of impairment influence the choice 
of intervention strategies.
(2) Moderate hearing loss:
Children with moderate hearing loss cannot hear sounds below 50 dB 
(Suran and Rizzo, 1979), However, Silverman (197T) and the I l l in o is
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Figure 2 Examples of the sound pressure levels (dB) of 
typical sounds and levels of hearing loss
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Commission on Children (1968) define moderate hearing loss in the range 
41-55 dB,
With fu l l  visual advantage, these children understand conversational 
speech at a distance of 3-5 fee t ( I l l in o is  Commission on Children, 1968). 
But Silverman (1971) claims that the child can process normal con­
versational speech at a distance of up to about 6 fe e t. Therefore, 
am plification with a hearing aid is needed i f  such youngsters are to 
learn adequate receptive and expressive language. These frequently  
used terms re fe r simply to the a b il i ty  to understand (receptive language) 
and to speak (expressive language) (Suran and Rizzo, 1979). Depending 
on the age of onset, language development and speech may be affected. 
Problems with a r tic u la tio n , reading, vocabulary, and attention are lik e ly  
to occur (Silverman, 1971).
(3) Severe hearing loss
Children with severe hearing loss cannot hear sounds less than 80 dB 
(Suran and Rizzo, 1979), However, Silverman (1971) and the I l l in o is  
Commission on Children (1968) state that the severe hearing loss is in 
the range 56-70 dB. Children with th is  degree o f d is a b ility  are unable 
to develop adequate receptive or expressive language without professional 
in tervention , because they simply cannot hear ordinary spoken language. 
Even with intervention which includes am plifica tion , audio tra in in g  and 
speech therapy, speech patterns are l ik e ly  to be quite unusual, because 
am plification cannot rep licate  ordinary conversational sounds (Suran and 
Rizzo, 1979).
(4) Profound hearing loss
Children with profound hearing loss cannot hear sounds below 100 dB 
(Suran and Rizzo, 1979), Silverman (Î971) and the I l l in o is  Commission
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on Children (1968) give a range for th is  category o f 71-90 dB, Children 
with profound hearing loss, even with am p lifica tio n , cannot hear ordinary 
language sounds accurately. Intervention by a special educator for 
the deaf is essential to minimise the handicapping consequences of pro­
found impairment.
(5) Total hearing loss
Children with to ta l hearing loss, a condition known technically  as 
anacusis, cannot hear anything more than noise-type sensations. In te r ­
vention is c r it ic a l i f  to ta lly  deaf children are to develop any receptive
or expressive language in the form o f manual sign, finger sp e llin g , 
speech reading or w riting  (Suran and Rizzo, 1979),
-  C lassifica tion  according to s ite  o f loss The second major method 
of c lassify ing  hearing impairments is based on id e n tific a tio n  of the 
anatomical s ite  responsible fo r interference in normal auditory function­
ing. The two systems (c las s ifica tio n  according to severity and c lass i­
fic a tio n  according to s ite  of lo ss ), together provide a comprehensive 
description on the nature of the impairment. C lassifica tion  according 
to s ite  of loss fa l ls  basically  into four types: ( 1 ) conductive;
(2) sensorineural ; (3) mixed; and (4) central auditory.
(1) Conductive hearing loss
Children with conductive hearing loss experience interference in 
the transmission of sounds from the auditory canal to the inner ear. A 
purely conductive hearing impairment usually involves malfunction of 
the tin y  bones of the middle ear, but does not involve any damage to the 
inner ear or cerebral cortex. In many cases, conductive hearing loss 
can be medically treated or surg ica lly  corrected.
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(2) Sensorineural hearing loss
Sensorineural hearing loss is the resu lt of damage to the inner 
ear and its  associated sensory ce lls  and nerve pathways. Sensorineural 
hearing losses may be congenital or acquired, and are caused by maternal 
in fections, anaxia, genetic defects, and prolonged to high in ten sity  
noise (Kirk and Gallagher, 1979). Hearing loss due to sensorineural 
damage usually cannot be corrected medically.
(3) Mixed hearing loss
In some children, hearing loss may be a consequence of impairment 
in the conduction of sounds and of sensorineural damage. I t  is tem­
porary, because the conductive hearing loss is usually trea ta b le , medi­
c a lly  or surgically .
(4) Central hearing loss
Central hearing loss may be more appropriately referred to as 
dysfunction, because i t  involves subtle neurological damage in the 
cerebral cortex, which in terferes with the perception, organisation and
comprehension of the sounds, rather than a loss in the a b il i ty  to hear
sounds (Suran and Rizzo, 1979).
Testing the Hearing of Young Children in Iraq and the UK
- Testing the hearing o f young children in Iraq There are no screening
tests for young children in Iraq . But i f  parents are aware of a hearing
problem, then they contact a special school. The condition of admission 
is that the family has to o ffe r the school evidence that th e ir  ch ild  
suffers from a handicap. They explain the kind o f handicap he or she 
suffers and the school then refers th e ir  request to the Centre fo r the 
Welfare of the Handicapped. This Centre refers the child  to the Centre
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of Diagnosis of Handicaps (hearing impairment) to make tests of hearing 
called  Diagnostic Tests, which are undertaken usually a t a sp ec ia lis t 
Audiology C lin ic . The same two diagnostic tests which are used in the 
UK (which w ill be explained la te r )  are used in Ira q , but not a t the 
same age. There is a speech test of hearing which consists of some 
pictures with which the child is usually fa m ilia r . This tes t is  applied 
to children who come to the Centre of Diagnosis of handicaps (hearing 
impairment), regardless of the ch ild 's  age and language le v e l. A fter 
the degree and nature of hearing loss fo r the ch ild  are obtained, th is  
Centre refers the child to the Audiology Centre to select a suitable  
hearing aid.
In addition to the hearing tes ts , IQ and social adjustment are 
tested fo r the ch ild . The Social Research Department v is its  the fam ily  
of the pupil and then provides the school with a f i l e  for each pupil 
which contains a ll  the relevant information.
Afterwards, these children attend the special schools because of 
th e ir  impairment and they need special teaching.
- Testing the hearing of young children in the UK Two categories of 
hearing tes t are used in the assessment o f young children. The f i r s t  
category is known as screening tests . Thus the f i r s t  tes t is usually 
carried out by health v is ito rs  in local Health Centres or Child Health 
Clinics a t around six to nine months of age. The aim o f this type of 
tes t is  to id e n tify  children with abnormal hearing. This is a pass /fa il 
tes t and i f  hearing loss seems to be established, no estimate is made of 
its  leve l.
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The second category of tests is known as diagnostic tes ts . These 
tests are undertaken usually at a sp ec ia lis t audiology c lin ic ,  following  
fa ilu re  of the screening te s t. The c lin ic  may be centred on the Ear,
Nose and Throat Department of a h o sp ita l, in an area child  health c l in ic ,  
or a regional spec ia lis t audiology c lin ic . At th is  te s t, specialists  
w ill be present andtheaim w ill be to define the level of loss and also 
the nature of the loss (see Appendix I fo r more d e ta ils  of the two 
categories).
Comparison of the Two Countries and Summary
In Iraq , there is no early  diagnosis fo r hearing impaired children, 
which delays the early  use of hearing a ids, therefore, there is no audi­
tory tra in in g  u n til school age. At th is age, the children need more 
time to master th e ir  language and development and in terpreta tion  of lan­
guage.
In the UK, there are d iffe re n t hearing tests fo r children of d iffe re n t  
ages. In a l l  areas, parents are encouraged to attend local child Health 
Clin ics for routine checks on th e ir  ch ild 's  development in the early  years.
Hearing impaired children w ill have to be based not only on an assess­
ment of hearing loss, but also on language achievement or p o ten tia l. The 
Reynell Developmental Language Scale is commonly used in the UK to assess 
the level o f the ch ild 's  understanding of spoken language and his a b i l i ty  
to express himself verbally . The te s t, which has both comprehension 
and expression scales, has receptive and expressive vocabulary tests  
(Nolan and Tucker, 1981). This test is used as an indication of the 
c h ild 's  educational placement.
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The im plication from the above is that in Ira q , hearing impaired 
children in grades one and two learn the pronunciation of le tte rs  and 
words with an oral examination only in the th ird  grade. This study, 
therefore, is restric ted  to grades four, fiv e  and s ix . In the UK, 
however, there are many ways in which the hearing impaired are in te ­
grated into the regular school, as well as teaching methods used with 
them. This is because of the early  diagnosis, the use of hearing aids 
and auditory tra in in g .
( i i )  Teaching Methods for Hearing Impaired Pupils in Iraq and the UK -
- Teaching Methods for Hearing Impaired Pupils in Iraq
There is only one teaching method fo r teaching hearing impaired 
pupils in Ira q , as the investigator discovered. All children are taught 
using a didactic approach. The teacher uses the same textbook as in 
ordinary schools. There is no resource based approach (see page 1 fo r  
fu rther d e ta ils ) ,
- Teaching Methods for Hearing Impaired Pupils 4n the-UK
There is not ju s t one teaching method fo r teaching hearing impaired 
pupils in the UK, whether the pupils are in special school units or in 
regular classes. Each teacher has h is /her own method fo r teaching them. 
For example:
(a) South Twerton Junior School (P artia l Hearing Unit 'PHU'), Bath
This unit receives pupils of jun io r school age liv in g  w ithin the Bath 
area who need th is  sp ec ia lis t teaching. The pupils study the fu l l  range 
of subjects which are typical of current jun io r stage curriculum subjects 
in this country.
The method o f teaching the pupils in Mathematics is that the teacher 
uses special books for Mathematics in the beginning, then uses the te x t­
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books which are used in normal classes and the pupils have exercise books. 
The teacher does not use the same book with a l l  the pupils , but adopts an 
individual method to teach them. A practical method is used to explain 
the subject and the pupils also use th is  method. There is no tim etable, 
but the teacher endeavours to give them the same information.
There is no subject called Science, but there is a subject called  
Topic work, which includes H istory, Geography and Science. The teacher 
explains th is  subject by using the te levis ion  programme "Watch", or by 
means of a story. The teacher then discusses th is programme or the 
story with them as a class, which is followed by practical work such as 
drawing, painting or collage work.
Pupils in the unit then usually transfer a t secondary stage to 
Ralph Allen School, Bath, where the spec ia lis t teaching is continued.
(b) Ralph Allen School, Bath (P artia l Hearing Unit 'PHU')
The PHU's role is to support pupils who suffer a hearing loss which 
is not severe enough to require placement in a school fo r the deaf, yet 
too much of a handicap fo r them to go unaided through an ordinary school.
Pupils in the f i r s t  year come to the PHU during English, French and 
Mathematics lessons. They receive tu itio n  appropriate to th e ir  individual 
needs in language and numerical work and when necessary, extra help with 
other subjects in the curriculum. In th is  la t te r  area, the excellent 
support and co-operation from members of s ta ff  are invaluable. A fter 
the f i r s t  year, some pupils may re jo in  classes in Mathematics or English 
in the main school, but some time is s t i l l
The Unit is well stocked with reading material to give extra practice  
in a s k il l  in which hearing-impaired pupils often under-achieve. The 
teacher in the unit works with the pupils in d iv id u a lly  or as a group.
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(c) Longvernal County Primary School, Midsomer Norton
This school admits normal and handicapped pupils w ithin an age 
range of 5 to 11 years (In fan t and Junior School), The building may 
be described as modified open-plan. The pupils , for the most p art, 
are grouped in classes according to age. Each class is kept as small
as possible. Pupils are sometimes taught as a class. Within the
class, there is individual work and group work organised both by a b il i ty  
and in te res t. Each class is taught by its  class teacher fo r a l l  
subjects, except when a teacher's special s k ills  can be put to good use 
by co-operative teaching. Class, groups and individual teaching 
carried out in a w e ll-d isc ip lin ed , but generally informal setting .
Within the s ta ffin g  a llocation  of the school, pupils having p a r t i­
cular d i f f ic u lt ie s ,  such as hearing impaired children, are withdrawn 
from the class and given extra tu itio n  in the basic subjects, A
v is itin g  sp ec ia lis t teacher may also be involved in th is .
Every group has a d iffe re n t book in language and Mathematics. For 
those who have d if f ic u lty  in these two subjects, lik e  hearing impaired 
children, the teacher works with them using worksheets and extra practical 
work with discussion. Homework is not normally set. There is no 
formal tim etable. Every pupil has a record card.
Comparison between the Two Countries
In Iraq , a ll the teachers follow the same method for teaching the 
hearing impaired in a ll  subjects. The pupils in th is  method are passive 
to learn subjects and language. Thus, because there is no train ing  for 
teachers, a new teacher asks an experienced teacher how to teach the 
pupils and so on. Any improvement in teaching methods have to be 
introduced by the M inistry of labour and Social A ffa irs , not the M inistry  
of Education.
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Classes for the hearing impaired are small, usually containing 
between 8 to 12 children, All these classes are supplied with group 
hearing aids, as well as one hearing aid per child (see Photograph 1),
Photograph No.1
In the UK, there are several teaching methods for teaching hearing 
impaired children. Each teacher has his own method, but i t  is a method 
which helps the pupils to learn the subjects, as well as the language, 
because the pupils are keen to learn. This is dependent on training  
the teachers as teachers of hearing impaired children, which allows 
them to deal with the situation better.
Classes for the hearing impaired are small in the UK, as mentioned 
above in Iraq. However, the children have d iffe ren t types of hearing 
aids from one school to another. For example, in South Twerton Junior 
School, the hearing impaired have a Radio Transmission System as a type 
of hearing aid.
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As a conclusion to the lite ra tu re  on education for the hearing 
impaired and the v is its  to some schools in the UK, i t  was f e l t  that 
the method which was used in Iraq was inadequate. Therefore, the 
present study was undertaken to develop a new method of teaching the 
hearing impaired, taking into consideration th e ir  special needs in 
learning the language and understanding the subjects. The new resource- 
based method uses work sheets, individual learning, group learning and 
discussion combined with practical work.
( i i i ) Training of Teachers fo r the Hearing Impaired in Iraq and the UK -
-  Training of Teachers for the Hearing Impaired in Iraq
Hearing impaired children are educated in special schools, serving 
age groups from 5 to 15 years (primary school). The teachers fo r these 
schools are graduates from d iffe re n t places, including Universities, 
In stitu tes  and Teachers In s titu te s . Sometimes, teachers are trained  
fo r only 7 to 10 days or less, w ithin th e ir  work context.
-  Training of Teachers fo r the Hearing Impaired in the UK
Hearing impaired children are sometimes educated in special schools, 
day or boarding, or un its , serving any or a ll  age groups from nursery 
to 16 or 19 years, There are secondary grammar, comprehensive, 
secondary, technical and various schools which provide further education.
Handicapped pupils, in whatever type of school, need teachers with 
specia lis t qualifications in addition to those required for teaching 
children with normal hearing.
In summary, there are three methods of qualifying teachers in the UK:
- 19 -
(a) In-service tra in ing  for teachers already q u a lified
The B ritish  Association of Teachers of the Deaf awards a Diploma 
on the results of an external examination a fte r  a period o f part-tim e  
study. This examination, which is approved by the Department of 
Education and Science, may be taken a fte r  a minimum of 18 months and a 
maximum of three years' service as a fu ll- t im e  teacher in a recognised 
school fo r the deaf or p artia lly -h earin g  children or a p a r t ia lly -  
hearing un it.
(b) Full-tim e courses for q u a lified  teachers wishing to tra in  as 
teachers of hearing impaired children
A one-year, fu ll-t im e  course of tra in in g  is  offered in the Department 
of Audiology and Education of the Deaf, University of Manchester, 
University of Newcastle-upon-Tyne, Oxford Polytechnic /The Lady Spencer- 
Churchill College, Hertfordshire College of Higher Education and the 
Scottish Centre for the Education of the Deaf.
(c) A four-years undergraduate course
A four years undergraduate course leading to the degree of BA and 
recognition as a q u a lified  teacher of the deaf has recently been provided 
by the Department of Audiology and Education of the Deaf a t the University  
of Manchester,
(d) Advanced courses fo r teachers already holding the q u a lifica tio n  
to teach the deaf
Teachers with experience may be admitted to the advanced one year 
courses of study at the University of Manchester leading to an MEd or 
Diploma in Audiology and the MEd or Diploma in Advanced Education of the 
Deaf. However, the course fo r the Diploma in the Advanced Study of
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Education of the Deaf and P a rtia lly  Hearing Children w ill extend over 
one academic year ( fu ll - t im e ) ,  or two academic years (p a rt-tim e).
Comparison between the Two Countries
In Iraq there is no specialised tra in in g  of teachers. Sometimes 
teachers are trained fo r only 7 to 10 days or less w ithin th e ir  work. 
However, in the UK, there are d iffe re n t courses of teachers' tra in ing  
fo r the hearing impaired.
The conclusion from this study is that there is a p o ss ib ility  fo r  
tra in ing  teachers in Iraq to use a new teaching strategy.
CHAPTER TWO : A NEW TEACHING STRATEGY
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A NEW TEACHING STRATEGY
1, Introduction
For adequate d irection  and guidance in science, educators have often 
turned to the works and theories of developmental psychologists such as 
Piaget, Bruner and Gagné. Frequently, science and mathematics curricula  
change and innovations are motivated by new discoveries or theories in the 
f ie ld  of child development. As shown by the work of Stern (1953) and 
others (advocating the use of structural materials fo r number work) and 
that of Dienes, whose Multi-base Arithmetic Blocks, Algebraic Experience 
m ateria l. Logic Blocks (and more recently other 'concrete' m aterials) are 
described and explained in a range of books resulting from his experi­
mental teaching (Dienes, 1960). This work was followed by the develop­
ment of a series of texts fo r the psychology and mathematics project by 
Skemp, 1964-8. A mathematician turned psychologist, Skemp was one of 
the f i r s t  to attempt to bring the principles of educational psychology 
to bear e x p lic it ly  on the problems of teaching mathematics. Skemp (1971) 
attempted a detailed  conceptual analysis of the in te r-re la tio n  between 
mathematical topics. The N uffie ld  primary science and mathematics 
project was also b u ilt  upon the foundation of the above works (Watson, 
1976). The theories of Piaget, Bruner and Gagné and the views of other 
educators have had a tremendous impact on the science and mathematics 
curricu la . These theories give some indication as to what should be 
taught, how i t  should be taught and the sequence of teaching (In ternational 
Congress on Mathematical Education, 2nd, Exeter, 1972). Equally important 
is the impact o f these theories on the development of the textbooks, 
content and teaching strategies recommended in method, books, and 




As previously mentioned in Chapter 1, in Iraq , the teaching methods 
fo r teaching hearing impaired pupils is less than satis factory . Teaching 
methods fo r children without hearing impairment are based on the various 
theories of Piaget and others, but i t  is maintained that these should be 
developed according to the needs o f hearing impaired children.
In a reappraisal of Piaget, Duckworth (1964, p. 173) has stated that 
'good pedagogy must involve presenting the child with the s ituation  in 
which he himself experiments, in the broadest sense of that term, trying  
things to see what happens, manipulating things, manipulating symbols, 
posing questions and seeking his/her own answers, reconciling what he 
finds at one time with what he finds at another, comparing his findings 
with those of other c h ild re n '. Thus, one of the important goals of 
science and mathematics education should be to create opportunities for 
children to invent and discover. Such ideas with regard to learning 
do not belong only to Piaget. Bruner (1968) and Dewey (1916) each ad­
vocated the pupil's  rig h t to learn in as individualised a manner as 
possible. In addition , Lawson and Renner (1978) found that elementary 
school pupils.and ju n io r high pupils can be helped to move from the 
concrete operational stage towards and into the formal operational 
stage by the use of enquiry-centred experiences in science. Also, 
Cusimano (1975) conducted a study which showed that the enquiry approach 
allows the student to experience the process of science to learn through 
his or her experience, to think c r i t ic a l ly ,  and more read ily  to transfer 
what is learnt to new situations.
Watson (1976, p .60) pointed out that 'The aim of the Nuffield  
mathematics project is to devise a contemporary approach for children
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from 5 to 13. The guides do not comprise an e n tire ly  new syllabus. The 
emphasis is on how to learn, not on what to teach. Running through a ll  
the work is the central notion that the children must be set free to make 
th e ir  own discoveries and think for themselves and so achieve understanding, 
instead of learning o ff  d r i l ls . '  In addition, the Nuffie ld  primary science 
project takes the environment as its  starting point and its  focus of a tten ­
tio n , as well as using a discovery approach with greater freedom in the 
choice of topic selected (Bassett, 1970). The theories and ideas which 
underpinned the Nuffield science and mathematics fo r primary schools and 
the mathematics project are s t i l l  current to-day [e .^ . , Boyd (1984), Ingle 
and Jennings (1981), Moore (1979) and SPMG (1984)].
The science and mathematics classroom can make use of active involve­
ment in a number o f ways, but classrooms in Iraq in schools for hearing 
impaired children are extremely trad itio n a l and conservative. There are 
many problems in these classrooms which may be solved to ta lly  or p a r t ia lly  
by using teaching stra teg ies , p a rtic u la rly  to improve language and cog­
n itiv e  learning fo r hearing impaired pupils.
The learning m aterials (worksheets) were produced in science and 
mathematics fo r hearing impaired children in th is  study to allow such 
opportunities to be presented. The analysis of the m aterials w ill  be 
explained at a la te r  stage. However, they were designed to permit the 
development of methods based on good pedagogy (the principles of which 
are described in th is  chapter) for hearing impaired pupils and to en­
compass class teaching, individual learning, and group work (pairs) 
associated with practical work. The teacher was required to create 
opportunities to allow the child to learn on his/her own or sometimes 
with a partner, with the teacher available to help the child to structure
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what he/she has learnt. The teacher, as a re s u lt, becomes a fa c i l i t ia to r ;  
one who asks questions, who co-investi gates, who provides s ituations, as 
well as materials and who leads discussion (Beswisk, 1977).
Therefore, the teaching strategy includes
( i )  Teaching Methods
( i i )  Learning Materials
The main features of these are described below,
( i ) Teaching Methods






The children are given a short introduction to a lesson in advance, 
as an overview of the learning m aterials. The explanation of each lesson 
to the whole class in practical methods is one way of getting children to 
understand these un its , The a b il i ty  to use questioning is an important 
teacher s k i l l .  Questions can be of many types, designed to develop 
the children's a b il ity  to think and express ideas. In addition, by class 
teaching, the teacher can d irec t the children's attention or get work 
organised (Dean, 1983).
Reynolds (1982, p .23) says 'whole-class teaching increases the contact 
between teacher and pupil, although the extent of the involvement depends 
on the teacher's s k ill  in probing, querying and general stim ulation '. The 
teacher of the hearing impaired is recommended to repeat what he says and
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to ask the children to repeat i t  as well - to improve th e ir  language 
(Dale, 1974). However, th is approach is seen as a minor part of the 
teaching methods.
- Group learning
A pair of children at primary school, tackling a worksheet of 
mathematics or science to solve a problem, may benefit considerably by 
ta lk ing i t  through together (Dean, 1983). Dean also pointed out that 
th is not only benefits the mathematical or science learning by making 
d iffe re n t aspects of the problem e x p lic it ,  but i t  also makes demands on 
each c h ild 's  language a b il i ty .  This also applies to the situation in 
which one child teaches another. Children generally can help and learn 
from each other and the process of communication i t s e l f  helps th e ir  under­
standing and develops both cognitive and social s k ills  (Romiszowski, 1981). 
Linguistic a b il ity  can also be developed through the use of group strategies  
(Mogford, 1966). P ries tly  and McGuire (1982) in general stated f ifte e n  
advantages of learning in groups: expressing a point of view; conversa­
tional s k ills ;  exchanging information; sharing experiences; grasping
concepts; giving and getting feedback; learning about s e lf; learning
about others; changing attitudes; learning new behaviour; increased 
self-confidence, problem solving and decision making; discussing feelings; 
working with others; and giving mutual aid and support. Generally 
speaking, small groups are more e ffec tive  than large groups. Davies 
(1981, p .117) suggests that learners in small groups experience:
' -  A greater sense of recognition as individuals,
- Greater personal satis faction  and morale.
- Increased feelings of achievement and progress towards a goal,
- A more accurate knowledge of resu lts .
- Increased feelings of co-operation and fr ie n d lin e s s ,'
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There is also a relationship between the size of a group and its  
achievement. Figure No. 3 il lu s tra te s  th is . Generally, as fa r  as 
achievement is concerned, the Glass-Smith research in Davies (1981) 
pointed out that:
-  In groups size larger than twenty, the number of learners 
in the group does not s ig n ific a n tly  a ffe c t achievement,
-  In groups size between ten and twenty, increasing the 
number of learners beyond ten, a ffec ts  achievement.
-  In groups between one and ten, increasing the number beyond 
one dramatically affects achievement.
Thus learning is affected by the size o f a group. Smaller groups 




Size of instructional group
Figure 3 The relationship between group size and achievement, 
according to the Glass-Smith curve. (Adapted from 
Phi Delta Kappan, February 1979) in Davies (1981, p .117).
Nickson (1971) stated that an experiment carried out a t the National 
Centre fo r Programmed Learning at the University of Birmingham indicated 
that group learning of some kind in fa c t improves m otivation. In addition  
to th is , there are opportunities fo r fu rth er learning a c t iv it ie s , which 
may be in it ia te d  by the teacher or by the learners themselves as a group 
(Romizowski, 1981).
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The importance placed on the role of group work can be seen within  
the context of the N uffield science and mathematics project (Watson, 1976). 
This aspect was reinforced by the work of the ORACLE research project 
(Alexander, 1984). The Department of Education and Science (1985) 
reported that in primary schools and many special schools, children  
are arranged in groups of various sizes and for a va rie ty  of purposes.
For example, they w ill be in small groups of two or three when practising  
particu la r o ra l, mathematical and physical s k ills . Group work also 
makes a positive contribution to children's learning because i t  recognises 
s im ila r it ie s  among them and they in teract with one another. The teacher, 
too, is able to give more attention to a group than could be given to 
each individual within i t .
Therefore, group learning is  very important because i t  helps the 
pupil's  development (cogn itive ly , lin g u is tic a lly  and so c ia lly ) and p a r t i­
cu larly  that of hearing impaired children (Webster and Ellwood, 1985).
-  Individual learning
Individualised learning is sometimes equated with independent learning, 
but they are not the same. Gagné (1975) pointed out that individual 
learning indicates that the pupil:
- supplies own motivation;
- confirms or selects objectives;
- discovers essential items;
- supplies own strategies;
- supplies own re trieva l cues;
- thinks out generalisations;
- ascertains own performance; and
- provides own feedback.
Davies (1978), however, added that individual learning may be quite r ig id ly  
teacher-controlled.
-  2 8  -
Individual learning method, or s e lf instruction , as Harris (1979) 
called i t ,  usually refers to a formal organised or structured sequence of 
learning materials used by a student without the presence or assistance 
of a tu to r. I t  is usually associated with formalised learning m aterials  
which are structured; fo r example,programmed learning structured sequences. 
The structured sequences may, or may not, incorporate assessments. There­
fo re , individualised learning means that children a t primary school work 
a t th e ir  own pace through a structured scheme (Dean, 1983).
On the other hand, Rowntree (1982) suggests that individualised  
learning does not mean that the student is necessarily working on his/her 
own, although no doubt he/she w ill be alone a t least part of the time, 
Individualised learning should mean that the objectives pursued by a student 
and the means and m aterials used are related to h is/her personal needs and 
in teres ts , rather than to the convenience of a whole class. Sometimes 
these ends and means w ill be suggested by the teachers; sometimes they 
w ill come from the student, but always they must be relevant to that 
student.
Dowdeswell (1981) indicated that the advantages below were claimed 
for the use of individual learning based on using a worksheet at com­
prehensive schools (teaching science for the f i r s t  three years ):-
- A great saving of time is achieved.
- Individual learning places greater responsib ility  
on the learner.
- Able learners work faster than in trad itio n a l class 
teaching.
- Under conditions of individual learning, teachers 
find that th e ir  knowledge of individual learners 
is improved.
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- D iscipline in classes using independent learning 
tends to be improved. The use of worksheets is 
therefore p a rtic u la rly  welcomed by inexperienced 
teachers, or those required to teach an unfam iliar 
subject.
- I t  brings enjoyment to many learners and teachers.
- Discussion
( 1
Discussion as Piaget stated, is very important to the children's  
development. Such an a c t iv ity  helps develop a ch ild 's  lin g u is tic  a b il i ty  
as well as h is/her logical a b i l i t ie s ,  through questioning.
Mogford emphasised the term 'discussion' in her writings about 
active learning (N u ffie ld  primary mathematics. B u lletin  3, 1966). She 
pointed out that 'discussion is another important word, There is a fa r  
more permissive atmosphere in primary schools to-day. Children are 
allowed to move about fre e ly , to handle m ateria ls , and above a l l ,  to ta lk .
We are becoming increasingly aware of the close relationship between 
language and in te lle c tu a l development. I f  we are concerned to develop 
children's th inking , then we must consciously foster the growth of language' 
I t  is also helpful to get children to explain in th e ir  own words what they 
are doing, to improve th e ir  language and to consolidate the work (Paling, 
1982).
The Cockcroft report (1982) stated that mathematics teaching at a ll  
levels should include opportunities for discussion between teacher and 
pupils and between pupils themselves. By th is discussion, the whole 
relationship between teacher and pupil is b u ilt  up, according to Richards 
(1982).
From the above i t  is c lear that the use of discussion may greatly  im­
prove the work of the hearing impaired classrooms. Dale (1974, p .10)
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suggests that one feature of llanguage programmes forbearing impaired children  
was 'the use of quite lengthy group ora l/au ra l Piagetian sessions which 
contained much questioning, answering and discussion'. When the teacher 
is ta lk ing with a pair of hearing impaired pupils, or with one such pupil, 
this kind of discussion may have a p articu la r value and when something new 
is being learned or some experience singled out, a small group working 
with the teacher may be the best possible way of consolidating learning.
- Practical work
Experiments as an aspect of practical work require children to be 
very active , as Piaget found out in his researches. The child must 
understand the components of the experiment, and then take part in the 
experiment as much as possible, so that he/she understands why something 
happens. Experiments are valuable when they make the abstract become 
more concrete.
Geddes (1973) states that we should give children opportunities in  
mathematics to apply th e ir  understanding and knowledge in solving real 
problems and therefo re , children need practice in its  application. To 
help children in primary school to progress in mathematics, as Paling 
suggested (1982), they should be involved in some practical a c t iv ity ,
each child handling objects, drawing, sorting, measuring with
a simple c lear question to answer. Then they can go on to other sim ilar  
a c tiv it ie s  and begin to see the general resu lt which derives from a ll  of 
these practical a c t iv it ie s . Cockcroft (1982) reported that practical 
work is fundamental to the development of mathematics a t the primary 
stage. Therefore mathematics teaching should include opportunities fo r  
appropriate practical work. The results of the practical testing carried  
out by the Assessment of Performance Unit and described in the reports of
- 31 -
the primary tests il lu s tra te  c learly  the need to provide opportunities for 
practical experience and experiment fo r pupils of this age. This is con­
firmed by Webster and Ell wood (1985), Dean (1983), Moore (1979), Harlen 
(1978) and SPMG (1984) amongst others.
Children aged 5-11 need to be fam ilia r with fractions as a kind of 
number. The Department of Education and Science (1980, p,35) based on 
HMI observation, suggested that 'children should understand the notation of 
fractions and to be confident of th e ir  meaning*. They should be introduced 
to practical experiences such as cutting things up into equal parts, naming 
the parts properly and coming to understand the princip le  of equivalent 
frac tio n s . This important stage of development w ill lead children to 
consider the comparison of frac tio n s , equality , in eq u a lity , sum and d i f ­
ference of two fractions .
The project 'Science 5/13' emphasised practical work for children  
because i t  helps them to understand the environment in which they liv e  
(Harlen, 1978).
From v is itin g  the units fo r the hearing impaired in the UK, practical 
work by pupils is  used to consolidate learning and knowledge fo r the hearing 
impaired when they work as a group or in d iv id u a lly , as well as the demon­
s tra tion  work which is used by the teacher to explain the lesson.
Myklebust (1964) postulates a hierarchy of sensory organisation in the 
hearing impaired person which takes the following order: v isua l, tac tu a l,
o lfac to ry  and gustatory. Gault (1926), however, adopted a very d iffe re n t  
approach by experimenting with the p o s s ib ility  of using the tactual avenue 
as the lead or major sense through which to develop verable language for 
the hearing impaired. Therefore, the use of practical work is not only 
to improve knowledge, but also to develop language.
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(11) Learning Materials
In Iraq , eduational technology is a new f ie ld  and Resource Based 
Learning is not used in schools.
Resource Based Learning (RBL) is used as a vague term to describe 
a s ituation where the learning is not organised as formal instruction. 
Rather, by using materials such as worksheets and study packs, i t  in ­
corporates media other than p rin t. These media w ill include actual 
objects, displays, drawings and diagrams; they may also include audio 
recordings, video associated with visual display and film . In order 
to enable students to carry out guided discovery, a large bank of 
materials or resources is needed. This can include booklets, study 
packs, equipment, apparatus for science-based subjects and stored 
m aterials (audio tape, video tape, m icrofiche) to provide a base from 
which the learner can 'discover' (H arris , 1979). Therefore, RBL is a 
mode 'w ith many aspects and facets. When applied in  practice, i t  may be 
short or long, structured or open-ended , teacher-directed or pupil- 
operated, subject specific  or in te rd isc ip lin a ry , individualised or 
class-based' (Beswisk, 1977, p .104). Edmundson (1977, p .2) points out 
that RBL 'is  now widely used to describe situations where the teacher is 
not working with a class in a formal, didactic manner. Pupils may work 
in d iv id u a lly , or in pairs or small groups'.
Waterhouse, p. (in  Megarry, 1976) summarises the advantages for RBL as
- better learning because i t  can be adopted to 
individual differences and needs;
- more personal and adult relationships between 
teacher and pupil;
- greater adm inistrative f le x ib i l i t y  fo r absentees, 
remedial work, teaching at a distance;
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- a wider audience to ju s tify  excellent and time- 
consuming audio-visual production;
- improvable, repeatable packages which can be 
borrowed by other teachers.
RBL has disadvantages as well as advantages. The possible 
disadvantages associated with worksheets are poor preparation, lack of an 
academic side, the creation of a superfic ia l a ttitu d e  to learning, d i f ­
f ic u lty  in catering for more than one level of a b il i ty  and fa ilu re  to 
use a wide range of other references. RBL often lacks adequate assess­
ment procedures. There are other potential disadvantages fo r RBL when 
associated with independent learning such as the lack of relationships  
between teachers and pupils. In this way, RBL may reinforce the iso lation  
of the learner (Edmundson, 1977).
For the purposes of th is study, the investigator 
understands RBL as a mode of learning with many 
aspects (worksheets, experiments, drawing, cutting  
p a p e r .. . .)  which is structured, teacher-directed, 
su b ject-spec ific , ind iv idualised, group, or whole 
class based.
The importance o f the experiments, drawing, and cuttin g , has been 
explained under practical work, and there follows an explanation of the 
importance of the use of worksheets as learning m aterials.
Worksheets were designed as learning materials fo r the specific areas 
of mathematics and science because, as mentiored in Chapter 1, the hearing 
impaired do not have books.
The main aim of worksheets is to assist the pupils to learn (Weatherley 
and Beavis, 1981) and promote language development fo r a l l  pupils by en­
couraging reading, w ritin g , ta lk ing  and listen ing  (Beavis and Weatherley, 
1980), as well as allowing better u tilis a tio n  of scarce equipment and are
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almost essential fo r practical work in mathematics and science (Watson, 
1976).
Dienes' Multi-base Arithmetic Blocks and Algebraic Experience 
Material were each based upon worksheet systems. He stated that ' i t  
would probably be necessary to abolish almost completely the present 
method of class teaching with the teacher pontificating from a central 
position of power, and to replace this by individual learning, or 
learning in small groups from concrete material and w ritten  instructions, 
with the teacher acting as guide and counsellor' (Dienes, 1960, pp.19, 29).
Since worksheets are printed material and 'those who cannot hear must 
use eyes instead of ears to receive information' (Stokoe, 1976), they 
are useful for hearing impaired pupils. Rash's study (1966) confirmed 
th is . She investigated the use of printed material on worksheets and 
demonstrated that visual material could be used to teach the child to make 
good sentences, complete with function words (such as verbs, pronouns.,.) 
and which were grammatically correct. The programme which Rash used was 
composed of 219 frames, illu s tra te d  by 66 separate pictures. I t  was 
divided into fiv e  sections, each with d iffe re n t but interlocking objectives  
Each section was composed of a worksheet and a packet of cards mounted on 
rings, one card for each item on the worksheet. The child was instructed  
to match the number on each card with a number on the worksheet, to examine 
the word or il lu s tra tio n  on the card, to f i l l  in the blanks of the sentence 
on the worksheet, and to compare his réponse with the correct answer on 
the back of each card,
A system of worksheets should include the following characteristics  
(explained in the next section):
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- The content and style must be related to un it 
purposes;
- the language must be at an appropriate level 
fo r the pupils;
- a simple system for recording and assessing 
progress which involves the pupils and promotes 
motivation such as record cards, or master guides 
(management system); and
-  regular feedback to pupil on how he/she is 
progressing, possibly with remedial action b u ilt  in .
3. Development of Learning Materials fo r Mathematics and Science 
( i ) Introduction
Hearing impaired pupils at primary special schools in Iraq do not 
have specialised books or teaching (see Chapter 1). Although Act No.126 
in 1980 was intended to improve resources fo r these pupils , there has 
been no change in teaching strategies used in special schools.
During her v is its  to these schools, both as a student at the University  
and since, the investigator f e l t  that hearing impaired children in Iraq 
needed assistance to improve th e ir  learning environment.
At the end of 1982, the investigator v is ited  the centre fo r hearing 
impaired children and discussed with the D irector of the Centre, Inspectors 
for these schools and some experienced teachers, the p o ss ib ility  of in tro ­
ducing a new teaching strategy designed s p e c ific a lly  fo r the hearing im­
paired. They suggested that the new method should be used in the subject 
areas of mathematics and science, dealing with fractions in mathematics 
for grades 4, 5 and 6 and in science, plants fo r grades 4 and 5, and 
magnestism fo r the sixth grades (see Chapter 1).
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( i l )  Purposes, content and evaluation
The m aterials were produced for specific areas in mathematics and 
science, as previously mentioned. The materials include: class
teaching, group learning, individual learning, discussion and practical 
work.
In the section devoted to learning materials i t  was pointed out that 
one of the characteristics of the worksheet system is that the content 
must be related to unit purposes. The 'Curriculum Committee' stated 
purposes fo r each of the above units. However, the investigator f e l t  
that these were general purposes and i t  was d i f f ic u l t  to re la te  the 
content to them, especially in the fractions u n it. Therefore, some 
purposes were determined for each un it a fte r  discussion with the Director
o f the Centre of the hearing impaired, inspectors of the schools for the
hearing impaired and experienced teachers. One advantage of the lim ita ­
tion of the purposes was to fa c i l i ta te  the selection of content, teaching
and learning methods and the evaluation of the pupils. Table 1 i l lu s ­
trates the purposes which were set out by the 'Curriculum Committee' and 
the investigator, and the content of each of the units 'Fractions, Plants 
and Magnetism'. The materials which were w ritten  fo r the above units 
were related to the investigator's  purpose. In order to make the content 
of these materials more a ttra c tiv e , the worksheets associated with them 
were coloured pictures, tables, diagrams, etc.
I t  should not be forgotten, of course, that the language used in 
the construction of these m aterials must be a t an appropriate level fo r  
the pupils, which forms the second characteristics o f worksheets (previously 
mentioned).
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As mentioned above, the purposes fa c i l i ta te d  the selectmen of the 
evaluation of the pupils. Matrices Nos. 1, 2 and 3 manifest the re­
lationships between the purposes and the content of each unit and the 
method by which they were evaluated. The methods of evaluation w ill  
be elucidated la te r  in the thesis.
Following on from this section, certain questions may arise as 
to why i t  has been so designed, does i t  coincide with the syllabus as 
previously taught, are these units written in a language appropriate 
to the children fo r  which they are intended and what is the content of 
each worksheet. These matters w i l l  be addressed in the following  
sections.
:(i i i ) Preparation of the materials
Various reviews of the whole sheets, as i l lu s tra te d  in Table 2 ,  were 
carried out a f te r  consultation with the investigator's  supervisor and before 
giving them to any validation groups. The f i r s t  d ra ft  of the materials 
was then passed through two validation groups, one in the UK and the other 
in Iraq (see Appendix 4 ) .  Figdre 4 i l  lustrâtes the aims of the valida­
tion exercise by these two groups.
The information was passed to the investigator v ia  d irect conversation 
with members of the validation groups (see Appendix 5 ) .  The results 
were recorded and c lass ified  and the materials were adapted accordingly 
and then used. Table 3 manifests the changes made in the materials for  
mathematics and science units.
Boxes for storing the materials were made, as well as wall charts.
All the equipment needed for the units was prepared.
The investigator demonstrated the purposes of the units, which related  
to the un it's  content and the changes made to the materials.
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Table Z Proposed materials and materials a fte r  reviews
Proposed materials Materials a f te r  reviews
1 . The materials include task card Worksheet only (see
and item (see Appendix 2a) Appendix 2b )
2 . Master sheet (see Appendix 3a) Network, notes fo r  
teacher and record card 
[Teacher's guide (Appendix 3b)]
3. Without cartoon Include cartoon





The language was simplified ( e ,g , ,  words, numerator, 
denominator, e tc .  ) to make words easier for the pupils 
at this age to understand.
Sentences were shortened in the science units.
The emphasis was placed on using practical methods 
to explain the point of the lesson. This is p a r t i ­
cu larly  important with hearing impaired children.
The use of geometric shapes was considered to be 
preferable to using other shapes.
I t  was considered necessary to include a glossary to 
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The content of these units coincides with the science and mathematics 
syllabus previously taught, as stipulated by the 'Curriculum Committee'
- Science: Grade 4
Grade 5 
Grade 6
study of seasons, followed by Plants Unit
study of animals, followed by Plants Unit
study of a i r  in our l i f e ,  followed by 
Magnetism Unit
-  Mathematics: Grade 4: study of the addition of the whole number,
followed by Fractions Unit
Grade 5: study of m ultip lica tion  of the whole number,
followed by Fractions Unit
Grade 6 : study of division of the whole number,
followed by Fractions Unit
From the above, the investigator and the validation group in Iraq 
suggested that the content of the fractions unit should d i f fe r  from grade 
to grade (see Appendix 6 ). However, the answers to the following questions 
can be found in the next section:-
- What does each worksheet include?
- Which,worksheets involve the pupils in working as 
individuals, as groups, in discussions with the teacher, 
or in discussion with other pupils?
( iv )  Analysis of the materials
In order to ascertain the content of each worksheet, an analysis of the 
worksheets based on some categories was carried out.
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Categories used in the analysis of the mathematics materials 
(based on the Fractions Unit) included explanation, drawing, charts, 
rules and questions. Each worksheet also included cartoons which 
indicated headings and questions. The following example il lus tra tes  











Draw these shapes in your notebook and then 





You can see that when you d iv ide  anything in to  two equal p ieces,  
each piece is c a l le d  a h a l f  (& ).
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Matrix 4 Analysis of Fractions Unit Materials
Worksheets content Explanation Drawi ng Charts Questions Rules
Fractions V2 X X X X
Fractions % X X X X
Fractions V3 X X X
Fractions Vs X X X
A fraction chart X X X X
Fractions % , % X X •h
Soldiers X X %
Group X X X
Coloured and non­ V X X
coloured group A
The name of one X X X X
A fraction has X X Xmany names
Addition of fractions X X X X
Subtraction of fractions X / X X
All these names 1 X X X X
Fractions of v/ V y/
coloured part X A A
Equivalent fractions / X X X
Addition of the 
fractions^ X X X X
Subtraction of X X X Xthe fractions 3-
Mixed numbers X X X X
A fraction chart X X X
The addition of V yj
Xmixed numbers X X X
'Wall charts to be included.
- 49 -
For the Plant Unit, categories included explanation, drawing, 
experiment, observation and questions. Each worksheet included 
cartoons indicating headings, experiments and questions. The 
following example i l lu s tra te s  these categories and Matrix No,5 













Plants  respond to  l i g h t  more than o ther  
l iv in g  th in g s . This is  because p lan ts  need s u n l ig h t  to  make food 
and w ithout s u n l ig h t  they d ie .
In the f o r e s t ,  where p lan ts  grow t h i c k l y  to g e th e r ,  t rees  grow 
t a l l e r  and t a l l e r  to  get s u n l ig h t .  Have you e v e r  seen t a l l ,  s t r a ig h t  
trees in the f o r e s t  looking l i k e  g ian ts  t r y in g  to  outgrow one another?
They are competing fo r  s u n l ig h t .  Sm aller  p la n ts  growing in the shade
o f  these t a l l  t re e s  do not always get enough s u n l ig h t  and so in the
end they may d ie .
Copy the ques t io n  in  your notebook and 
then answer i t .
Have you n o t iced  th a t  not much grass 
grows in  the shade o f  big spreading 
trees?  Why?
Discuss th is  w ith  your f r ie n d .
Plants send down roots to look fo r  w a te r .  They must also send 
up stems ca rry in g  leaves to look fo r  l i g h t .  These stems always move 
towards the l i g h t ,  ju s t  as roots always move towards w a te r .
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Matrix 5 Analysis of Plants Unit Materials
Worksheets content Explanation Drawing Experi­ment
Observa­
tion Questions
The part of the plants X X X
Roots X X X
Roots that store food X X X
Stem X X
X
Stems that store food X X
X
Leaves X X X




Seeds that store food X X X X
The plant needs; X X
Water




X X X X
X
Light X X X
How plants respond 
to light
X X
Air X X X
Warmth X X
Types of plants X X
Annuals X X
Perennials X X







Other uses X X
- 51 -
In the Magnetism Unit, categories include explanation and as in the 
Plants Unit, each worksheet includes cartoons, drawing, experiment, rules 
and questions. The following example demonstrates some of these cate­














Magnetic substances are things which are attracted  
by a magnet. They e ith e r  pull the magnet, or the 
magnet a t t ra c ts  them.
Non-magnetic substances are things which are not attracted  by a 
magnet. Most o f the things in the world are non-magnetic.
Now do an experiment to find out which things in the 
picture below are magnetic substances and which are 
non-magnetic substances.
Take a magnet and see which things are attracted by i t  and which
Jr things are not. Work with your partner. Make a copy o f the table









Copy these questions in your notebook and then answer 
them in complete sentences.
a. Write down below some other non-magnetic substances 
you know o f .....................................................................................
b. Write down below some other magnetic substances you 
know o f .............................................................................................
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Matrix 6 Analysis of Magnetism Unit Materials
Worksheets content Explanation Drawi ng Experi- Rulesmpnt Questions
Magnet X X X X
Magnetic force X X X X
Magnetic and non­
magnetic substances X X X X
Magnetic poles X X X
The law of magnetism X X X X
Magnetic fie lds X X X X
Making magnetism X X X X
Destroyihg magnetism X X X
The use of magnetism 
in a compass
,
X X X X
Experiment category included observation
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The pupils worked to answer the questions in the worksheets for  
mathematics and science sometimes as individuals, sometimes as groups, 
in discussion with the teacher, or in discussion with other pupils. 
Appendix 7 i l lu s tra te s  the type of learning in each question in the 
worksheets for the three units.
There is no formal readab ility  in Arabic, so i t  was not possible to 
use teachers' judgement of the s u i ta b i l i ty  of the materials.




The p i lo t  t r ia l  could be regarded as a developmental testing of 
a new teaching strategies at a f i r s t  stage in the design of the learning 
materials and teaching methods. Therefore i t  is seen to be useful in 
judging the l ik e ly  overall value of the units and in indicating those 
features which require revision (K e lly , 1972).
2. The P ilo t T ria l School
There are seven primary special schools for hearing impaired children
in Baghdad. One school was chosen at random as a p i lo t  t r i a l  school
by picking the name of the school written on a s lip  of paper which was 
in a bag with other slips containing the names of a l l  the schools.
The t r ia l  of the new materials and teaching methods was carried out
with three groups, the 4th, 5th and 6 th grades - age range 9-14 years -
of the hearing impaired pupils in this school.
3. The Aims of the P ilo t T r ia l Study
The orig inal aims of the p i lo t  t r i a l  were to gather information 
about the following areas of in terest:
- S u ita b i l i ty  of learning materials for the 4th, 5th and 6th 
grade pupil population in this school,
- S u ita b il i ty  of the teaching methods for this population,
- In addition to the original aims, potential management 
problems were examined.
The p i lo t  t r i a l  was solely concerned with the s u ita b i l i ty  of the 
learning materials and the teaching methods. Having designed materials 
and methods based on experiences in the U.K., the investigator needed to
- 55 -
find out i f  these would be suitable fo r schools of hearing impaired 
pupils in Iraq.
4. Evaluation Strategy
A d e fin it io n  of the evaluation process is suggested by Cooper (1976) 
that evaluation is the collection and provision of evidence on the basis 
of which decisions can be taken about the fe a s ib i l i t y ,  effectiveness and 
educational value of curricula. A similar defin ition  of evaluation is by 
Rowntree (1982) that evaluation is an attempt to iden tify  and explain 
the e ffects  and effectiveness of the teaching/learning system. The 
teachers systematically co llect and analyse information about the result  
of students' encounters with a learning experience. The insight, gained 
from evaluation ,w ill help the teachers to develop and improve th e ir  
teaching/learning, not ju st for the present students, but for future  
students as well.
The aims of the p i lo t  t r i a l  of the new teaching strategy were to 
examine the s u ita b i l i ty  of the learning materials and the teaching 
methods and to find out whether there were any management problems. As 
Bloom (1978) stated, evaluation is useful in determining the re la t iv e  
effectiveness of the d iffe ren t approaches to instruction and learning.
Several questions were posed by the investigator such as what 
re a l ly  happened in the classroom when the new methods were introduced? 
What interactions occurred between the learning m aterials, teaching 
strategies, the teachers and the pupils? What were pupils' reactions 
towards the course? Did pupils learn the course content? Did the 
new teaching strategies a ffec t  the language of the pupils? In order 
to answer these questions, a suitable evaluation strategy had to be 
chosen.
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( i ) Models of Evaluation: Experimental - Illuminative
Munro (1977) discriminated between two main modes of evaluation:
- The experimental model of evaluation, also known as the
class ica l, trad itiona l or agricultural-botanical model.
- The illum inative model of evaluation has also been called  
the responsive, analytical - judgemental or social - 
anthropalogical model.
The experimental model focuses the research e ffo rts  largely in 
terms of measuring pre-specified behavioural effects of the innovatory
programme, as for example, in the evaluation studies of Champagne and
Klopfer (1974), Anderson and Butts (1975), Brewer (1974) and Kaplan (1975) 
On the other hand, the illum inative evaluators see themselves much more 
as participant observers of the innovation-implementation process.
Harris, Bell and Carter (1981) described the illum inative model of 
evaluation as a process of "progressive focusing" where:
"- the evaluator enters the situation with as few prior  
assumptions and expectations as possible;
- attention is directed at the learning situation in its  
e n tire ty , embracing both intended and unintended outcomes, 
for i t  is considered that 'separate' factors in teract,  
and cannot be studied in isolation;
- the views and interpretations of a l l  those involved are 
explored and portrayed;
- while remaining aware of the entire  s itua tion , in the 
l igh t of experience, special attention is paid to those 
factors and issues which appear to warrant i t .
-  i t  is accepted that the picture which is constructed w il l
be complex, acknowledging that learning is a complex process, 
with multiple r e a l i t ie s . '  (page 3 .1 , 1/2)
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The il lum inative evaluation is described by P arle tt and Hamilton 
(1972, p .10) as 'unambiguously within the a lternative  anthropological 
paradigm', so i t  is not a variation on experimental evaluation models.
I t  d if fe rs  from experimental evaluation by its  emphasis on 'description 
and in terpre ta tion , rather than measurement and pred iction '. Illumina­
tive  evaluation claims 'to take account of wider contexts in which 
educational programmes function'. The experimental model of evaluation, 
on the other hand, emphasises measurement and prediction which is com­
mitted to pre-specified effects of behaviour. Most of the evaluation 
techniques used by the experimental evaluators are s ta t is t ic a l and 
comparative. The experimental model of evaluation usually makes com­
parisons between the innovative programme and the taditional one. Com­
parative studies are made d i f f i c u l t  where the new system supplants the 
old, rather than running as a controlled experiment. Hence Resource- 
Based-Learning (R.B.L.) may need to be evaluated in i ts  own terms, 
rather than by reference to a lternative  systems. Attention needs to 
be paid, not ju s t  to the procedures and f a c i l i t i e s  of the instructional 
system, but also to equality of the learning process in human and aca­
demic terms (P a r le t t ,  1977).
( i i ) Roles of Evaluation: Formative - Summative
As has already been mentioned, evaluation is a central part of the 
curriculum development process. The roles of evaluation can be sub­
divided to formative and summative evaluation. Scriven (1967, p .41) 
describes the roles of evaluation in the following paragraphs:
'Thus i t  (evaluation) may have a role in the on-going 
improvement of the curriculum.'
' In  another ro le , the evaluation process may serve to 
enable administrators to decide whether the entire
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curriculum, refined by the use of the evaluation process 
in i ts  f i r s t  (Formative) ro le , represents a s u ff ic ie n t ly  
s ign ificant advance on the available alternatives to judge 
the expense of adoption by a school system.'
The f i r s t  paragraph describes evaluation in its  formative ro le , while the
second paragraph describes evaluation in i ts  summative ro le .
Formative evaluation is regarded as useful, not only fo r curriculum 
construction, but also for instruction and student learning and according 
to Knapper (1980, p .55) i t  can be an 'aid to the improvement of the in­
structional process i t s e l f .  And an analysis of the nature of error  
can be used to modify the programme'. Therefore, formative evaluation 
is the use of systematic evaluation in the processes of curriculum con­
struction, teaching and learning for the purpose of improving any of these 
processes. However, summative evaluation is prim arily concerned with 
the grading or cert ify ing  of the students, judging the effectiveness of 
teachers and comparing curricula (Bloom, Hastings and Madaus, 1971).
The key d is tin c tio n , as Stake (1977) sees i t ,  between formative 
and summative evaluation, should rest on the d istinction between in­
formation as a basis fo r  generalisation and information as a basis for 
specification.
The strategy used in the evaluation of the p i lo t  t r i a l  was i l l u ­
minative in nature, with some quantative and objective supporting data 
in a formative ro le ,
5. Methods of Collecting Information
In order to obtain information about the u n it ,  a multi-method 
approach was used. The various methods were used with a view to ob­
taining a descriptive picture of units. These methods are:
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( 1 ) pre- and post-tests
(2 ) observation
(3) record card
(4) informal interviews with teachers 
and pupils
(1 ) Pre- and post-tests
I t  is not unusual to use p re -tes t/post-tes t evaluation methods for  
new programmes or for course improvement. The pre-test serves a number 
of functions when i t  takes place in evaluation studies (Burns, 1972).
A pre-test can be used to determine what knowledge and s k i l ls  pupils 
possess before the beginning of a course. The information obtained 
from the pre-test assessment gives an indication as to whether or not 
the selected objectives are appropriate and consequently allows modi­
f ica tio n  of the instructional materials and a c t iv i t ie s  to be made in 
future planning.
A pre-test is v ita l  when the information can be used to refine in ­
struction, part ic u la r ly  to adapt this instruction to the prior levels 
of s k i l ls ,  a b i l i t ie s  and knowledge of pupils.
A good reason for using a pre-test is to determine the extent of 
progress. Without a measure of how things were before a course started, 
one cannot point to the gains which have been made by the end of the 
course.
The post-test is used to measure the pupilé' knowledge and s k il ls  
at the end of the course,
The tests l is te d  below were administered to pupils in the p i lo t  t r i a l  
school.
-  6 0  -
- Attainment pre-tests 'Mathematics and Science'
Mathematics and science pre-tests for the three grades were used 
to give an indication of how much information the pupils had about these 
units before they commenced the course. For this reason the tests did 
not cover the content of the unit for each grade and there was no 
scoring for each question.
- Mathematics pre-test 'Fractions U n it '
The fractions pre-test consists of four questions for the 4th grade, 
f ive  for the 6 th grade and six for the 6 th grade (see Appendix No. 8 ).
- Science pre-test 'Plants and Magnetism Units'
The pre-test of the plants unit for the 4th and 5th grades consists 
of f ive  questions (see Appendix No. 8 ).
The pre-test of the magnetism unit for the 6 th grade consists of 
four questions (see Appendix No. 8 ).
-  Attainment post-tests 'Mathematics and Science'
The aim of th is  test is to know how much the pupils achieved a fte r  
they were taught these units. The post-tests were d iffe ren t from the 
pre-tests. The mathematics attainment test 'Fractions Unit' consists 
of f ive  questions fo r  the 4th and 5th grades and six questions for the 
6th grade (see Appendix No. 9). The post-tests of science 'Plants 
and Magnetism Units' consist of ten questions (see Appendix No.9).
Scoring fo r  the above tests was decided by the teachers and in ­
spectors a fte r  discussion with the investigator before the tests were 
administered. The scoring for the mathematics and science tests are 
presented in Appendix No. 10.
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Valid ity  of the attainment post-tests 'Mathematics and Science'
This term w il l  be explained in deta il in Chapter 4 (the language 
for the hearing impaired). B r ie f ly ,  v a l id i ty  concerns the question of 
whether a test measures what i t  claims to measure. Content v a l id ity  
was the type of v a l id ity  which was found with the above tests . The 
tests and the materials of the three units were read and discussed with 
the same validation groups mentioned before (see Chapter Two) in the UK 
and in Iraq a fte r  the materials and tests were translated into the 
Arabic language.
On this evidence, the tests can be regarded as va lid , at least in 
re la tion to content. Matrices 7, 8 and 9 i l lu s t r a te  the relationship  
between the content of each unit and its  test questions.
R e l ia b i l i ty  of the attainment post-tests 'Mathematics and Science'
The r e l ia b i l i t y  of these tests is presented in the f ie ld  t r ia l  (see 
Chapter Six) because the scores resulting from the f ie ld  t r ia l  post-test 
were used to find the r e l ia b i l i t y ,
(2) Observation
Observation was used as a means of collecting information about what 
was happening inside the classrooms. Classroom observation was used, 
together with other techniques such as tests and interviews, to provide 
information which was useful when making decisions about changes. Ob­
servation provides a useful starting point in locating issues of im­
portance for improving an educational programme.
The aim of using observation is to find out what actually happens 
in the "black box" of the classroom whilst the learning materials are 
being used. Observing the classroom in action is the most d irect way 
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te l l  us much about the students' learning, often things that we could 
not learn by other methods'.
The observer should be aware of what and how much information should 
be collected. Harris, Bell and Carter (1981, p,2 .2 .1 /4 )  note that 
'observation and recording inside a classroom in a careful and systematic 
way can provide a great deal of information about what is happening. I t  
is easy to collect more information than is immediately useful. I f  the 
person observing has a clear idea of why information is needed and how i t  
may be used, attention can be directed towards events of particular 
in te re s t ' .
There are two types of instruments used to record the observation:
- immediate instruments,
- postponed instruments.
Immediate instruments are those in which the observation is recorded 
as the event occurs. However, postponed instruments are the most common 
instruments used for classroom observation, These observations are 
recorded a fter the observation period.
In order to record precisely what happened (by minutes) in 
the classroom, an immediate instrument (check l i s t )  was used to record 
the observation of pupils.
Observation methods may be used to study, as Payne (1974, p .374) says
'-  Individual and/or group behaviour,
- Instructional procedures and their influences,
- Student products and procedures,
- A variety of psychomotor and interpersonal behaviours'.
Hence, you can say that observation data may be used to study the in ter­
action among individuals, groups and teachers.
-  6 6  -
The check l i s t  was designed consisting of four d if fe re n t  
sections :
1) The pupil by him/herself
2) The pupil with his/her group
3) Playing
4) Teacher talks to pupils
Each section was sub-divided into categories (see overleaf). During 
observation at the end of each two minutes, the a c t iv ity  of pupils at 
this time was recorded.
V a lid ity  of the observation check l i s t
The observation check l i s t  is used during the course in the p i lo t  
t r i a l  to find out i f  i t  covers a ll  the a c t iv it ie s  which are to be ob­
served during the use of the new method. I t  transpired that the 
content of the observation check l i s t  did not measure what i t  was 
designed to measure, so a new section on practical work was added 
before the l i s t  was used in the f ie ld  t r i a l  (see Changes section).
R e l ia b i l i ty  of the observation check l i s t
There was a problem to ascertain the r e l ia b i l i t y  of th is l i s t .
The precise way to obtain the r e l ia b i l i t y  of an observation check l i s t  
is to record some lessons for each unit by a video and display i t  to 
a number of markers who are trained to make a t a l ly  ( / )  in the approp­
r ia te  box i f  the behaviour occurs in the previous two minutes, as was 
done by the investigator fo r each obseration. However, a t the time 
that this study was carried out, the investigator was unable to record 
the lessons on a video in Iraq. The only p o ss ib il i ty  was to hold dis­
cussions between teachers and the investigator a f te r  each lesson, for  
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investigator.
(3) Record card
There was a record card for each pupil in each un it. Much of  
the effectiveness of this sort of learning was based on the kinds of 
records that the teacher was able to keep. The teacher needed to 
know the following information about each pupil:
- what worksheets had the pupil completed?
- what strengths and weaknesses had been apparent 
in those completed worksheets?
- What marks had the pupil in pre- and post-tests.
The above information was also emphasised by Huppert (1982), 
Waterhouse (1983) and Foster (1979).
The teachers recorded th e ir  notes about each pupil. For example, 
Ahmed did worksheet No,1 and the teacher recorded that his drawing of 
shapes needed attention , but his solving of problems was a lr ig h t  (see 
Table No. 4). There was, in the lower ha lf  of the record card, the 
number of the worksheet, so the teacher crossed each worksheet which 
the pupil completed.
The pupils' record cards gave us an indication of th e ir  knowledge 
and language progress in both mathematics and science. I t  was there­
fore used as evidence to the other methods of collecting information.
(4) Informal interviews with pupils and teachers
A good way to find out how the course functioned was to ask the 
people involved. The author interviewed the teachers and pupils in ­
volved in the course. Interviews are useful procedures for gathering 
information about a new course or project. The purposes of the in ter­
view were to identify  what a person knows, what a person likes or dis­
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In addition the interview can be used to test hypotheses or to 
suggest new ones; in conjunction with other methods in a research
undertaking (Cohen and Manion, 1982, p .243).
Interviews are of two types, structured and unstructured. The 
structured interview is a closed situation and i t  is useful for gath­
ering information about specific objectives. I t  is easy to carry out,
but d i f f i c u l t  to plan (Harris , Bell and Carter, 1981). The unstructured 
interview is an open s ituation , having greater f l e x ib i l i t y  and freedom 
(Cohen and Manion, 1982). Thus the interviewer is free to modify 
questions rather like  in a conversation, but i t  has to be carefu lly  
planned.
P a rt ia l ly  structured interviews are used with teachers and pupils 
for the p i lo t  t r i a l .  Some core questions are used, but enough time is 
l e f t  for a conversational type of interview (see Appendix No. 11).
The procedure is useful with teachers, because they are w ill in g
to ta lk  about th e ir  experiences with hearing impaired pupils both before 
and a fte r  the course. The procedure is also useful with pupils, be­
cause, being hearing retarded, they need an explanation of the questions 
and a free time to answer.
6 . The P ilo t T r ia l Study
The p i lo t  t r i a l  study has been divided into the following sections:
I Learning materials
I I  Duration of the units
I I I  Pupil population
IV Teacher population




The de ta il of the learning material is set out in Chapter Two. 
B eie fly , the learning material consists of three units: 'Fractions ',
'P lants ' and 'Magnetism' (see Appendix No.12 in English and microfiche 
in Arabic.
The Fractions unit consists of four topics fo r  the 4th grade, six 
topics fo r  the 5th grade and eight topics for the 6 th grade. The Plants 
unit consists of sixteen topics fo r  the 4th and 5th grades. The Mag­
netism unit consists of nine topics for the 6 th grade,
A learner worksheet was prepared for each topic. Mathematics work­
sheets were written and duplicated from s tenc ils , whilst science work­
sheets were written and photocopied.
I I  Duration of the units
The f i r s t  lesson of mathematics for 4th, 5th and 6 th grades was 
held on 12th A p r il ,  1983 and the last lesson of the 4th grade was held 
on 9th May, 1983. Four weeks of study were required to complete the 
unit (see Table No. 5). The last lesson of the 5th grade was held on 
14th May, 1983. Four weeks and four days of study were required to 
complete the unit (see Table No. 5). The last lesson of the 6 th grade
was held on 21st May, 1983. Six weeks of study were required to com­
plete the unit (see Table No. 5).
The f i r s t  lesson of science for the three grades was held on the 
13th A p r il ,  1983 and the last lesson.for the 4th and 5th grades was 
held on 22nd May, 1983, six weeks of study being required to complete 
the Plants unit (see Table No. 6 ): The last lesson of the 6 th grade
was held on 16th May, 1983 and four and a h a lf  weeks of study were 
required to complete the unit (see Table No. 6 ).
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Table No. 5 Summary of time required to teach Mathematics
Grade No. of 50 minute periods* No. of lessons weekly
4th 24 6
5th 28 6
6 th 36 6
Table No. 6 Summary of time required to teach Science
Grade No. of 50 minute periods* No. of lessons weekly
4th 36 6
5th 36 6
6 th 14 3
I I I  Pupil population
Those pupils in the t r ia l  were from one school of hearing impaired 
children, and were selected from three grades of the las t  year of the 
primary school. The total number was 27 (15 boys and 12 g i r ls ) .  Table 
No.7 i l lu s tra te s  the numbers in each grade.
Table No.7 Summary of pupil population
Grade Boys Girls Total
4th 5 3 8
5th 4 6 10
6 th 6 3 9
Total 15 12 27
The 50 minute periods were lim ited o r ig in a lly  by the ir  timetable and 
uti l ised  where practicable,
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VI Teacher population
The total number of teachers involved in the t r ia l  study was 
four: two mathematics teachers, one mathematics and science teacher,
and one science teacher.
V Training of teachers - time and programme
In December, 1982, the investigator v is ited  the school and met the 
teachers. The investigator then explained how hearing impaired pupils 
were taught in the U.K., and explained the materials which she was 
going to use in this school next term.
On 9th A p r il ,  1983, the above teachers were trained in the teaching 
strategy. The investigator explained to the teachers the learning 
materials and teaching methods, how to use them and what the teacher's 
notes should include; the nature of the pre-tests; the nature of the 
post-tests; and when to give the pupils these tes ts . Each grade was 
supplied with the necessary equipment and the investigator explained 
to the teachers when and where the equipment should be used.
VI Teaching methods*
Details about the teaching methods were outlined in Chapter Two.
A short description is also given here.
The methods used fo r  teaching the units in the p i lo t  t r ia l  study 
included: a range of whole class teaching, individual or group work in
pairs, combined with discussion and practical work.
Most hearing impaired children can, for example, learn the facts
of a lesson, but in order to in terpret the lesson content, one must have
l anguage, although language by i t s e l f  is not su ff ic ie n t to interpet what 
*
A video film  is available with this thesis,
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is observed or heard. One needs to understand the content. Hearing 
impaired children often do not have the necessary language to express 
what they know.
Accordingly, the usage for variety of teaching methods, as mentioned 
about, included some which required language use to encourage the pupils 
to ta lk . In contrast, the traditional method which was used with pupils 
included class teaching only. In the trad itional method (see Chapter One) 
the teacher taught the whole class by explaining some examples from a 
normal text book, using the blackboard. The pupils had no text books.
The pupils copy summaries into the ir  notebooks and these are marked by 
the teacher without discussing i t  with them. Regardless of the d i f ­
f ic u lt ie s  experienced by the pupils, the teacher moves on to the next 
unit.
With the new method, each lesson in each unit passes through the 
following steps:-
- Class teaching: the teacher explains each lesson to the
whole class with practical demonstrations 
(see photographs Nos. 2 and 3) and the 
teacher asks them some questions to see i f  
they have understood the lesson or not 
and also to make them ta lk .
- Individual the pupils work with a worksheet individually
learning. (see photograph No. 4), reading the worksheet
and answering the questions. When the pupil 
answers the questions which are in the worksheet 
individually , sometimes the teachers asks him/ 
her to explain what he/she did in the work to 
the teacher or other learners in the class, to 
encourage ta lk . This is il lus tra ted  in 
photographs Nos.5 and 6 .
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Photograph No. 2 The teacher explains the lesson in Mathematics
Photograph No. 3 The teacher explains the lesson in Science
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i
Photograph No.4 The pupils work individually in Mathematics
I
Photograph No. 5 A pupil explains what she did to the teacher
in Science
- 77 -
Photograph No. 6 Pupils explain what they did to one another 
(Mathematics)
Grouy when two pupils (pair) work together, to 
do practical work or to answer the questions 
in the worksheet (see photograph No.7).
Photograph No. 7 Science lesson
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- (pTscussion): in some of the worksheets, selected questions 
need discussion among pupils, or with the teacher 
individually, or in a group. This is il lustrated  
in photograph No.8 .
Photograph No, 8 Science lesson
When the pupil answers the questions in the worksheet, the pupil 
gives the notebook to the teacher for checking, to see i f  there are 
any mistakes. The teacher discusses those mistakes with the pupil 
immediately, before he/she moves to another worksheet, as in the network, 
(see photograph No. 9).
The teacher records a ll the information regarding the pupil's 
progress, lesson by lesson, on their record card.
When the pupils work individually, or in a group, the teacher 
tours the room to make sure that the pupils are spending their time 
working on their sheets. In addition, the teacher answers questions 
and helps pupils with any d if f ic u lt ie s  in reading or understanding (see 
photograph No.10.
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Photograph No.9 Mathematics lesson
Photograph No.10 Mathematics lesson
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The management system was similar for the three units, 'Fractions', 
'Plants' and 'Magnetism'. A 'Teacher's Guide' was also provided for 
each unit (see Appendix No. 3b), which included notes for teachers on 
how to teach the pupils in each unit. A network for each unit was 
also provided, to help pupils move from one worksheet to the next, 
together with a record card, glossary and a l i s t  of the equipment required,
A copy of the networks and the glossary l is ts  were available for 
the pupils in the classroom, as well as the equipment needed in the 
practical work.
7. The Findings of the P ilo t Trial
As has already been mentioned, information about the p i lo t  t r ia l  
study was gather by a variety of methods: pre-test, post-test, observa­
tion, record card and informal interview with teachers and children.
The original aims of the p ilo t t r ia l  study were to gather information 
about the s u ita b i lity  of learning materials and teaching methods.
(1) The results of the pre-test
The teachers gave a pre-test to the pupils to test the ir prior 
knowledge of the units ('Fractions', 'Plants' and 'Magnetism') (see 
Section 5 for the deta ils ).
In the Plants and Magnetism units, no pupils replied to any 
questions. Since the teachers helped them to understand the questions, 
this suggests that they had no knowledge of these units. However, in 
the Fractions unit, the results (see Tables 8 , 9 andIO) showed that the 
majority of the pupils answered questions 1 and 2 correctly and two 
pupils in the 6 th grade got question 3 correct. They may have ac­
quired the knowledge to answer these questions correctly due to the 
existence in Iraq of V»» Dinar, i  Dinar and 1 Dinar bank notes, which
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the pupils know how to use.
Table No. 8 Results of the pre-test for the 4th grade ('Fractions' unit)
No. of questions 
Pupil' s No.
1 2 3 4
1 V" X X
2 X X X X
3 y X X X
4 X X X X
5 y X X
6 X X X X
7 X X X X
8 X X X X
Table No. 9 Results of the p re - te s t  for the 5th grade ( 'Fractions 'un it)
No. of questions 
Pupil' s No.
1 2 3 4
1 X X X
2 X X X
3 X X X X
4 y y X X
5 y X X
6 X X X X
7 y X X X
8 X X X
9 X X X X
10 X X X X
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Table No.10 Results of the pre-test for the 6 th grade ('Fractions' u n i t )
No. of questions 
Pupil' s No.
1 2 3 4 5 6
1 X X X X X
2 y y X X X
3 X X X X X
4 X y X X X K
5 X X X X i .
6 y y X X t
7 ✓ X X X %
8 X v< X X X K
9 y X X X X &
(2) The results o f the post-test
After the pupils had completed the units, the teachers gave them 
the post-test to test the ir  knowledge. The aim of this test is to 
ascertain how much the pupils have achieved a f te r  being taught by 
these units (see Section 5 for the d e ta i ls ) .
Tables Nos. 11 and 12 i l lu s t r a te  the results of the post-test in 
Mathematics and Science for each grade (scored out of 100).
Table No.11 Post-test results fo r  Mathematics
Grade N X (Pts out of 
1 0 0 )
4th 8 95
5th 10 91
6 th 9 92
N = the number of pupils in each grade; x = the means
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Table N o.12 Post-test results for Science*
Grade N X (Pts out of
1 0 0 )
4th 8 95
5th 10 93
6 th 9 94
(3) Results of observations, record cards and informal interviews
The three units 'Fractions ', 'Plants' and 'Magnetism' produced a 
favourable reaction with the majority of pupils. This was clear from 
the results of informal interviews with pupils and th e ir  teachers (4 
teachers favourable, 24 pupils favourable and 3 pupils im partia l) . Ob­
servation had shown a s im ilar re s u lt ,  which was also confirmed by the 
notes made on the record cards. A number of the observation check 
l is ts  of some of the pupils and some of the record cards are presented 
in microfiche.
The learning materials were suitable for the pupils, when compared 
with the information passed to the pupils under the previous method of 
teaching science and mathematics. The results of the informal in te r ­
views with pupils had also confirmed this point (25 pupils favourable,
1 pupil impartial and 1 pupil unfavourable). The pupils were reluctant 
to leave the class when the bell rang and when the teacher asked them 
why, they said that they wanted to f in ish  th e ir  work. Previously 
(before the application of th is  new method), they used to leave the 
class as soon as the bell rang. This suggested th e ir  preference for  
the new method of teaching. In addition, most of t|}e pupils enjoyed
working indiv idually  and with one another in pairs. They enjoyed working
*  _
N = the number of pupils in each grade; x = the means.
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in pairs becuase this method encouraged them to ta lk . When they 
worked individually , they f e l t  that they had the freedom to work and 
to select what they needed. They also said they wanted to learn 
another subject by this method. They learnt new words, which was con­
firmed by the pupils themselves and by the ir  teachers. The new method 
of learning (materials and methods) helped the pupils to improve the ir  
language in other lessons, as supported by the teachers (see below).
The majority of the pupils had no d i f f ic u lty  in working with the 
worksheets, according to the observations and record cards. They pro­
gressed easily from one a c tiv ity  to another, although they sometimes 
needed help from the ir  teacher (19 pupils had no d i f f ic u l ty ,  8 required 
help from one ac tiv ity  to another).
The teachers preferred this teaching strategy for hearing impaired 
pupils, because of the importance of practical methods and also because 
i t  helped the pupils to ta lk .
The teachers had no problem other than, for example, fo r  the lessons 
in the Plants unit, where special arrangements were required for pupils 
to leave the classroom to bring in water, s o i l ,  etc .  The problems 
were discussed on the same day with the teachers and the necessary 
arrangements made to overcome them. For example, pupils prepared the 
soil needed for the Plants lesson and also brought water in before the 
commencement of the lessons. During some other lessons, the teacher had 
to read the worksheet in front of the class, pupils being unable to do 
so for themselves, because the worksheet was handwritten.
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8 . Changes derived from the Findings of the Tria l Study
Some technical changes were needed for the materials and the 
methods of collecting information to cover a l l  the variables resulting  
from the findings of the t r ia l  study. These changes were made in 
four major areas: (a) typing the materials; (b) time lim it ing
(c) pre- and post-tests; (d) observation check l i s t ;  and (e) language test.
(a) Typing the materials
The materials for the three units 'F rac tio n s ',  'Plants' and 'Mag­
netism' were written by hand, as previously stated. The results of the 
t r ia l  study revealed that the pupils faced d i f f ic u l t ie s  in reading some 
of these worksheets, because of the handwriting, according to the teachers. 
The material was therefore typed so that this problem did not arise in the 
f ie ld  study.
(b) Time lim iting
Observation showed that ju st 40 minute periods during six lessons 
per week were required for the 4th and 5th grades in Mathematics. How­
ever, the time taken at each lesson for the 6 th grade in Mathematics 
did not change.
In Science, 40 minute periods at three lessons per week were required 
fo r the 6 th grade, as noted from observation, but the 4th and 5th grades 
required the same time, as in the timetable (50 minute periods during 
six lessons per week),
(c) Pre- and post-tests
The pre-tests for the three units contained d if fe re n t questions 
from those in the post-tests, as previously mentioned (see Appendix No.8 .9) 
The results of the t r ia l  study revealed that the pupils progressed in 
these subject areas according to the results of the post-tests. In 
order to know how much pupils would progress during the course, a
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comparison between pre- and post-tests would be used and both tests 
would therefore contain the same questions. The post-tests which 
were used in the t r ia l  study were adopted for use as both pre- and post­
tests in the f ie ld  t r ia l  study.
(d) Observation check l i s t
The observation check l i s t  which was used to observe the pupils' 
behaviour in the t r ia l  study contained four sections: ( 1 ) the pupil 
by him/herself; (2) the pupil with his/her group; (3) playing; and
( 4 )  teacher ta lking to pupils. These sections can be further sub­
divided into d if fe re n t  categories (see page 67 ). The results of the 
p ilo t  study showed that the practical work helped the pupils to improve 
th e ir  knowledge and language. I t  was therefore f e l t  that the practical 
work had to be observed in addition to the other categories lis ted  above. 
This was supported by Payne (1974, p .379) who stated 'Observation methods 
are indiv idual's  manipulative and psychomotor s k i l l s ' .
(e) Language test
The results of the p i lo t  study revealed that this teaching strategy  
was suitable for hearing impaired pupils. I t  helped to improve th e ir  
knowledge and language. I t  was obvious that th e ir  knowledge developed, 
from the results of the post-tests of the units' content and other methods 
which were used to gather information. The idea about language devel­
opment came from interviews and observation. Because the development 
of language is an important aspect, especially for hearing impaired 
children, a language test had to be developed to ascertain precisely 
the pupils' spoken and written language.
Full details  regarding the language of the hearing impaired and the 
development of the language test are contained in the following chapter.
CHAPTER FOUR : THE LANGUAGE FOR THE 
HEARING IMPAIRED
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CHAPTER 4
THE LANGUAGE FOR THE HEARING IMPAIRED
1. Introduction
Language can be defined as an instrument by means of which a child  
interprets and defines his experience. When he is unable to put this  
experience into words, i t  remains re la t iv e ly  nebulous and elusive  
(Jeffree and Cashdan, 1971).
In the present study, the author was particu la r ly  concerned with the 
use of spoken and written language in the communication of expressive 
ideas. Writing and speaking are essentia lly  concerned with communicating 
meaning.
The a b i l i t y  of hearing impaired people for acquiring language is 
similar in some ways to people who learn a second language. The major 
points for second language learning have to be tested as:
- Relates to acquisition, not to learning.
- People acquire by understanding language 
a b i t  beyond current level of competence.
- Spoken fluency emerges gradually and is 
not taught d ire c t ly ,
- The use of meaning helps people to acquire 
language (Krashen and T e r r e l l ,  1983),
The investigator's  conclusion from the above is that the child learns 
language through an interaction between the e ffo rts  of his own brain and 
events in the outside world. I f  the outside world does not provide 
enough input, then the child 's  brain w i l l  create i ts  own secondary language. 
The child would rather use language the way he/she wants to , not as the
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adult wants him/her to. For example, creating new words and making 
s i l l y  rhyming words. So language may be learned, but not taught. 
Therefore the child organises the sensory inputs and constructs his own 
language system for himself.
This study is less concerned with d irect language teaching and more 
with the acquisition of syntax. Lexis and grammar through the teaching 
of spec ia lis t subjects 'Mathematics and Science'.
The in i t i a l  problem of the lin g u is t ic  retardation of the hearing im­
paired is that 'the incoming language data are degraded through hearing 
loss. Even quite mild hearing loss can have a marked e ffec t on language
development' (Bench and Bamford, 1979). The hearing impaired have only
the visual approach, which is being used as an avenue to the mind 
(Orman, 1953).
I t  is quite clear that a person cannot engage in spoken language 
expressively unless he understands the words to be used. Therefore, a 
pupil cannot begin to use the grammar i f  he does not know the meaning 
of words contained in the system. 'Perhaps a balanced approach to 
language instruction which incorporates the syntactic, semantic and 
experiential elements of the language system is needed' (Walter, 1978, 
p .82). I t  follows that there is also a need for hearing impaired
children, in common with children with normal hearing, to acquire
acceptable syntactical rules, and learning large numbers of words in 
isolation has been found to in h ib it ,  rather than promote, the use of 
language by normal hearing (Ginsberg, 1960).
Hearing impaired children need to learn language in real and 
meaningful situations. Spoken language may be regarded as a way of 
representing experience and thought. I t  is one means of self-expression
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and personal communication with others. Therefore, spoken language 
should continue with discussion, questions and shared experiences. All 
children acquire and develop th e ir  language through re la ting  to and re­
counting th e ir  experiences through speech. However, the a b i l i t y  to 
l is ten  and to understand is obviously a necessary prerequisite to f u l 1 
development of a l l  language s k i l ls .  Children 'normal hearing and im­
paired' in the primary school are more able 'to  take turns in a group 
and to l is ten  to each other. They begin to realise that other people 
can in terpret a situation in a way d if fe re n t from themselves' (Grant,
1977, p .22).
I t  is important to encourage children to ta lk  and lis ten  because 
there is a relationship between speaking and w rit ing . I t  is obvious 
that the two proceed together, the lis ten ing  becomes the speech and the 
speech becomes the reading and the reading becomes the w rit ing . Once 
children have recognised that the spoken word can be expressed in written
or printed symbols, they need varied a c t iv it ie s  in which they can use a
fa i r ly  small number of fam ilia r  and meaningful words. Writing is im­
portant, helping to collect and order ideas and knowledge. In the 
words of Z i f f  (1974, p .178) that 'w ritten  language is ,  of necessity, a 
major focus of the curriculum in classes for hearing impaired. To
develop both written and oral expressive language, teachers in many
classrooms have th e ir  deaf and hard of hearing children write d a i ly ' .
In the report of the West Sussex County Council's investigation into the 
early and middle schools, i t  is stated that in order to write  imaginatively, 
the child must have something to write  about. The visual in terest and 
stimulus of the environment caught the children's imagination, prompting 
them to express th e ir  opinions and thoughts in language (West Sussex
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County Council, 1976).
Learning language can be considered as input and output. One 
cannot get results from the computer unless data are f i r s t  put in.
Teaching language by means of techniques and types of language stories 
described here is ,  in essence, putting data in the computer. Developing 
language is ,  by the same token, viewing the results . One way of under­
standing the results of language learning in children would be to analyse 
the production of language as results showing a picture stimulus. Id ea lly ,  
the picture should present an opportunity for expressive and speculative 
speech. McGinnis, writing in 1963, referred to the positive e ffec t  of 
using pictures for language work with hearing impaired children. The 
child must draw on his past experiences (with language) in te l l in g  what 
might have happened to bring about the result shown in a picture used for 
building the story .
I t  is a fac t that most hearing impaired children f a i l  to acquire 
language s k i l ls  both spoken and w ritten , owing to what La Sasso (1978) 
called the environment variables. These include the type of educational 
setting, instructional method and materials employed to teach the hearing 
impaired. He considered that these factors were more crucial than the 
nature of th e ir  deafness and th e ir  level of cognitive, Pressnell (1973) 
found in his study that for hearing impaired children aged between 5 and 
13 years 3 months, there was a delay in the acquisition of syntax for 
spoken language. He found notable differences in th e ir  developmental 
sequence o f grammatical rules in spontaneous speech when he compared them 
with normal children of the same age, by using the North Western Syntax 
Screening Test. This test involved the scoring and analysis of a 50- 
sentence spontaneous language sample, I t  consists of two parts,receptive
and expressive, each of which is made up of 20 sentence-pairs to be
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presented o ra lly  to the child along with appropriate pictures. He 
hypothesised that 'the differences found in the development sequence of 
grammatical rules for the hearing impaired children are probably due 
to the order in which the constructions were taught in the classroom 
and the visual auditory cues available to the child ' (p .20). Watts 
(1979), having observed the teaching of mathematics to hearing impaired 
children, recognised that many teachers had not always fu l ly  accepted 
the idea that teaching mathematics must focus on both the language and 
the concepts. The teacher has an idea that mathematics can be taught 
without language. In order to improve the language of the hearing 
impaired, the concepts of mathematics must be taught too and children 
must be allowed to ' ta lk  th e ir  way through' the concepts, not simply 
l is ten  to the teacher's explanation.
Children should be active in th e ir  learning. Acquiring language 
and knowledge, according to Piaget, go hand in hand. Science a c t iv it ie s  
are a natural way to increase a child 's  background of experiences. The 
a c t iv i t ie s  use manipulatives to provide opportunités for pre-operational 
and concrete operational children to refine th e ir  observations and then 
communicate these observations to others. These a c t iv it ie s  are excellent 
for language experience, because they motivate students towards reading 
in search of answers about th e ir  observations.
Barrow e t  a l .  (1984) demonstrate',such an application of language 
experiences in the teaching of science for normal children in grade k-3. 
They concluded that activ ity -oriented  science allows each child to expand 
his/her own experiences, including vocabulary and comprehension of science 
concepts. Science language experience allows for the development of 
science s k i l ls  and concepts, while stimulating pupils to ask questions 
and to respond through lis ten ing , speaking, reading and writing.
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The investigator's hypothesis during this study is that hearing im­
paired children w ill  acquire language by using the above method than by 
using the trad itiona l method. This information provides a basis for the 
development of curriculum and materials especially designed to meet the 
language problems of hearing impaired children.
Wilbur and Quigley (1975) seem to suggest that vocabulary content 
and sentence length are important, but syntactic complexity is also 
important. Therefore, in the present study we are going to investigate  
the progress of the hearing impaired a fte r  they have had a course in 
Science and Mathematics. In addition to establishing the number of words 
or lengths o f sentences used, the syntax 'analysis of the errors they 
made' and the quality  of the content 'abstract-concrete' w i l l  also be 
recorded, by using a picture and asking the hearing impaired pupils to 
t e l l  and write  a story about the picture.
2. The Language Test
As fa r  as can be ascertained, there is no Arabic test appropriate 
for spoken or written language. As mentioned in Chapter 1, the Reynell 
Developmental Language Scale is usually used in the U.K. However, this  
test was not used in the present study, for the following reasons:
- I t  is designed for children aged 1-6 years, 
yet children involved in this study were 
aged 9-14 years.
- A set of hard-wearing materials { e . g . ,  
farmyard animals, do lls , toy fu r n i tu r e . . . )  
are used fo r  the testing which is d i f f i c u l t  
for the investigator to provide for a l l  the 
schools involved.
- I t  tested only spoken vocabulary and its  
meaning.
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The North Western Syntax Screening Test, which was referred to 
in the previous section, was not used e ith e r ,  because this tes t is 
intended to be used as a screening instrument only; i t  is in no sense 
to be considered as a measurement of a ch ild 's  general language s k i l l ,  
nor as an ' in  depth' study of syntax, I t  w i l l  be useful fo r  speech 
cl ini ci ans,"who need a short test for screening large numbers of  
children, as in a school setting, or for diagnosticians, who need to 
make a quick estimate of syntactic developments as part of a more 
elaborate speech and language evaluation" (Lee, 1971, p .3).
Another reason why the above tests were not used was that in this  
study, the investigator wanted to assess three aspects of spoken and 
written language (vocabulary, grammar and meaning). Nevertheless, 
the idea of evolving a picture language tes t emanated from these two 
tests , but in a d if fe re n t  way, in order to find out the same information.
The picture story language test was f i r s t  developed by Myklebust 
(1965) for several purposes, but the major objective was that i t  should 
serve as an instrument for the study, development and diagnosis o f a 
language. I t  was used with both normal and handicapped children aged 
7-17. The tes t can be applied in c lin ica l and educational situations  
for the following purposes:
- To compare the advantages of various 
educational methods.
- To ascertain levels of written language 
a b i l i t y  for purposes of grouping and teaching.
-  To define the errors of written language which 
characterise the performances of the deaf and 
other kinds of handicap.
- To obtain data for comparative analysis of the 
f a c i l i t y  with the spoken and written word.
The size of the picture must be large enough to permit continuous
viewing by 8 to 10 persons at a time; the ideal size is 1 0 J x 13J inches,
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( I ) Aspects of the 'Spoken and Written' Test
There are three aspects of language which can be measured by the
picture story language tes t:
(1) Productiv ity : the length of the expression, by ascertaining the:
- number of words (to ta l words);
- number of sentences (to ta l sentences);
- number of words per sentence (WPS),
(2) Syntax: the correctness of what is expressed, measured by:
-  accuracy of word usage;
- word endings;
- punctuation.
(3) Abstract-Concrete : the nature and meaning of the ideas being
expressed as:





These categories can be further sub-divided. For example, in the 
case of word usage: additions, omissions, substitutions (see Appendix 13
for deta ils  of each aspect).
This particu lar picture story language test was obviously not 
suitable for cultural and l in g u is t ic  reasons for Arabic speaking children. 
Therefore, another picture story language was designed to cover the 
teaching unit of Fractions, Plants and Magnetism, so that general and 
specific language was also tested (see overleaf).
I t  was especially important to modify the test to account for l i n ­
guistic  differences between English and Arabic. In the Arabic language 
a verb, noun, pronoun and adjective must change, following the grammatical 
rules because there are Sender, Singular, Plural and Dual rules to be 
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The man slapped the boy daraba rra ju lu  1 waladah
noun phrase verb noun phrase verb noun phrase noun phrase
i . e . , i . e . .
subject past object past subject object
- Person - Person
She played /La^a b /e t /  
th ird  person, feminine
He played La^ab/a/ 
th ird  person, masculine
- Gender - Gender




Feminine, th ird  Masculine, third
person plural person plural
Number -► feminine and masculine
- Noun - Noun
(s) plural and Plura l, feminine
irregu lar plural P lu ra l, masculine 
and ir rg u la r  plural





- Dual - Dual
There is no dual There is dual and i t  is d if fe ren t  
in feminine and masculine
------------------ ---------------------------  -- ------------------------ --------------  ■■ j
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( I I )  Principles for Marking the Modified Test
(1) Productivity scale:
- Total words (TW)
The number of words in a story are counted by taking into considera­
tion the same factors which are l is ted  in the American tes t (see 
Appendix 13), except the factor of in i t ia ls  and abbreviations, which are 
not used in the Arabic language.
- Total sentences (TS)
A story is divided into sentences by following the factors in the 
American test by using a dash a f te r  each sentence. However, in Arabic, 
the use o f 'and' as connective is acceptable. I t  is usual to use 'and' 
at the beginning of the sentence, or for compound and complex sentences. 
Therefore, the use of 'and' is not an error.
-  Words per sentence (WPS)
The principle for finding out the WPS is by dividing the total number 
of words by the total number of sentences (see Appendix 13).
Summary for marking productivity scale
Productivity scale Marking
TW Numbers of words in a story
TS Numbers of sentences in a story
WPS TW/TS
(2) Syntax scale:
As mentioned before, this scale consists of three categories which 
are subdivided (see Appendix 13). Apart from word endings, a l l  other 
categories are not problematic, in re la tion to Arabic grammatical rules. 
In the modified te s t ,  word endings errors are made up of additions, 
omissions, or substitutions of e ither a p re f ix , in f ix ,  or su ff ix .
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Summary for marking syntax scale
.
Category of error
Type of error Word usage Word ending Punctuation
(WU) (WE) (P)
Additions 1 point V3 point V3 point
Omissions 1 point V3 point V3 point
Substitutions 1 point V3 point Vs point
Word order 1 point -  -
From the above i t  can be inferred that errors encompassing two levels 
of magnitude are scored on the syntax scale. The rationale fo r  using 
this method is that whole word errors are of more consequence to meaning 
than part-word errors and errors in punctuation. In other words, the 
scale was devised so that the more consequential errors (those that most 
basically d is to rt  meaning) were a llo tted  the greater penalty, as shown 
in the above table. The same system of points was used in the American 
test.
These values are required in order to ascertain the syntax quotient 
(SQ), as i l lu s tra te d  in Table 14shown overleaf. The following symbols 
were used in the American test in order to designate incorrect usage, 
with the exception of word order:-
Type of error Word usage
Category of error  
Word ending Punctuation
Additions ( / ) ( V ) (P /)
Omissions (ft) ) (Pn )
Substitutions (—) ( i - ) (E_)
Word order (a—»)
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(3) Abstract-concrete scale (A-C)
This scale was used as compiled for the American tes t. I t  consists 
of f iv e  levels and each level is subdivided (see Appendix 13 for d e ta i ls ) .
Summary for marking abstract-concrete scale
Level No. of sub categories Range of scores
( i ) Meaningless
language
- 0
( i i ) Concrete-
descriptive 6 1 -6






An Arabic i l lu s t r a t iv e  story is shown on the next page, together 
with the score obtained as denoted above. A form was produced to 
record the information about each story (see Appendix 14),
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I l lu s tr a t iv e  story  w ritten  by 
hearing impaired c h ild
^  L y ^  Lr-[_  ^ !
5< ^  \  _ V ' ^ f?
. c% . \  A
\ir^^Ls-  ^ 0 . , ^  L r 2 ^ y  Ô
ccv . P- ■ " ' , . )  I  -
V . ü é u . : ,  U y . ; ' J . i J I E 3 ^ |
^  p  ^  I
. ‘ Z S .L J [^  ^
' " ^ i ^  -—
!^ .U tA  U  ._ T 3 ^ 5
c T ^  j - t / î * (  . l , ^  ô y^V/_s. j - r ^ I  cL'.yi^.
ItAjlI "^t-s- L—J)_^ yj_5u,y Aj_fc.
^îj<ic!/ ^ j, y^^L>-CL-j.i<yy/_^—
/^  '  ■ /
™ = 1 I 3 ;  TS = 9; WPS = ,2 .5 6 ;  30 = 79.95; A-C = 6
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( I I I ) P i l o t  Runs of the Language Test
- The f i r s t  stage of the t r ia l  was carried out in the Iraqi School 
in London. The investigator administered both the spoken and written  
te s t ,  during November, 1983. Both tests were given to the same group 
of seven normal hearing Iraqi pupils aged 8 ,*  in order to find out i f  
the modified picture was suitable for Iraqi children. Did i t  measure 
the three aspects of language as a preliminary indication? The stories 
which were written or told showed that the picture was suitable fo r  them 
(see i l lu s t r a t iv e  stories written and spoken, o verlea f) . The analysis 
of these stories revealed that the test measured the three aspects of 
language and especially the Arabic language. Tables 15 and 16 i l lu s t ra te
these results .
Table 15 The results of the spoken test
; Test/ 
Pupils No. TW TS WPS SQ A-C
1 45 5 9.00 75.98 8
2 16 3 5.33 73.42 7
3 26 4 6.50 91.26 3
4 28 3 9.40 72.93 3
5 35 6 5.83 75.62 7
6 26 4 6.50 66.67 6
7 77 8 9.63 90.95 14
Table16 The results of the written tes t
Test/ 
Pupils No. TW TS WPS SQ A-C
1 53 7 7.57 87.63 10
2 21 4 5,25 71.59 6
3 20 3 6.67 70.59 3
4 25 4 6.25 76.56 3
5 18 3 6 91.51 7
6 23 3 3.33 6 6 . 2 0 3
7 14 3 4.67 49.97 12
ic
The School consists of d iffe ren t Arabic pupils, not only I r a q i , but 
the test was administered with Iraqi pupils only.
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The conversation with three teachers at that school confirmed that 
this te s t  covered the three aspects of the Arabic language and the 
picture makes ideas clear for the children. There was no problem when 
the te s t  was used, merely some questions which the children posed with 
regard to the time of f in ish ing , the length of the story (see p. 107) 
fo r  more d e ta i ls ) .
.......................... ..... — - CT
C /  !•> >  ^  .  â K  # ^  I .
I l lu s t r a t iv e  story 'spoken language' by normal hearing pupils
aged 8 years
C  ^ U  ^  u  l^s
I l lu s t r a t iv e  story 'written language' by the same normal hearing
pupils aged 8 years
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- Ordinary Schools in Baghdad
The test was used with normal hearing pupils to id en tify  common 
errors and the range of scores to compare la te r  with the scores of the 




Three mixed ' Boys and G ir ls ' primary schools fo r normal children 
were selected randomly from three areas, according to the social economic 
status which are upper, middle and lower classes, as i l lu s tra te d  in 
Table No.17 based on a study on family income conducted by the Ministry  
of Planning (A1 Nasiry, 1970).




Lower Saddam City (Kayara)
Appendix 15 gives deta ils  of the number of Schools in the three areas 
according to the sex and number of pupils in each area. One mixed school 
was taken randomly from each area: D ij la  primary school from the upper
area, Muhej primary school from the middle area, and Himreen primary school 
from the lower area.
- Pupils and Grades:
The three schools above were v is ited  during December, 1983, Tables 
18, 19 and20 show the whole number of pupils at grades 2, 4 and 6 , The 
sample of pupils was selected randomly by taking the number of each pupil 
as shown in the school record for each grade separately, from a bag.
*
S.E.S: = social economic status.
-  1 0 6 “
Subsequently, 10 numbers were pulled out for each grade in each school
separately. This meant that th ir ty  pupils were selected randomly from
each of the second, fourth and sixth grades of the above schools. Thus,
the total sample comprised ninety pupils.
Table 18 No. of pupils at D ij la  (Mansour) at 
second, fourth and sixth grades
Grade Boys Girls Total
2 39 40 79
4 41 46 87
6 30 29 59
TOTAL: 110 115 225
Table 19 No. of pupils at Muhej (Adamyia) at 
second, fourth and sixth grades
Grade Boys Girls Total
2 51 52 103
4 41 35 76
6 36 42 78
TOTAL: 128 129 257
Table 20 No, of pupils at Himreen (Saddam City) 
at Sécôhd, fourth and sixth grades
Grade Boys* Girls Total
2 5 48 53
4 2 71 73
6 4 39 43
TOTAL: 11 158 169
- Teachers :
The tota l sample had nine teachers, three in each school; the tutors 
of the class.
The number of boys is less in this area, because of parents' preference 
for single sex education at primary leve l.
- 107 -
2. Administration of the test - Teachers* training
The investigator explained the research before the teachers were 
trained how to administer the language test to the selected pupils.
This tra in ing took several steps: the investigator asked the
teacher to appear before the pupils and hold up the picture, so that a ll  
could see i t .  Then the teacher had to say 'Look at this picture  
c a re fu l ly ' .  After a while, the teachers were asked to say to the 
pupils ' Write a story about i t .  You may look at i t  care fu lly ; be 
sure to w rite  the best story you can. Begin writing when you are 
ready'. Then the teachers were told to place the picture in a central 
position on the blackboard, so that the pupils could see i t  eas ily . The 
investigator then asked each of them to stay in the back of the classroom.
The teachers were told not to be surprised i f  the pupils asked some 
questions and to be natural in th e ir  answers. Such questions might 
re late  to the time for fin ishing, the length of the story, or the t i t l e  
and words of encouragement were also an acceptable part of the teachers' 
task. The time was to be unlimited. (Teachers la te r  reported that 
events followed th is  anticipated pattern. Some of the pupils asked 
i f  they could t i t l e  the story or name the characters in i t .  Some of 
them said they could not write  a story and they were encouraged to t r y . )
The p i lo t  t r i a l  of the language test in the Iraqi school in London 
was used as an example to tra in  the teachers.
The teachers were trained in th e ir  schools, each group of three 
teachers together. The training lasted on average about two hours.
I t  took place on 10-12th December, 1983 inclusive.
When the actual administration of the test took place la te r  that 
month, i t  was found that most pupils completed the story between 35-45 
minutes.
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One school was visited when the teachers administered the test and 
this observational check on procedure showed that the test was being 
conducted as planned.
3. Teachers' reactions and comments
F irs t  of a l l ,  the investigator faced some objections, because the 
teachers thought that the investigator would evaluate th e ir  a b i l i t ie s  
through the te s t .  They expressed th e ir  reservations with comments 
such as ' children at second grade are too poor in th e ir  writing (d ic ta tion ,  
vocabulary, imagination and length) to write  a s to ry '. Hence the in ­
vestigator referred to the p i lo t  run of the tes t in the Iraqi school in 
London and indicated that i ts  purpose was nothing more than to know the 
a b i l i t ie s  of the children in w rit ing . This reassured those teachers 
who somehow f e l t  that th e ir  competence as teachers was being assessed.
The investigator was also questioned as to why the test was being 
undertaken by normal children, since i t  appeared to the teachers to be 
for hearing impaired children. I t  was explained that this was being 
done because the test covered several comnon errors of language, s im ilar  
for both normal and hearing impaired children.
Inc identa lly , one result of using the test in the three schools was 
th e ir  subsequent decision to approach creative writing tasks by using 
a picture stimulus, rather than simply providing pupils with the t i t l e  
of the story.
(IV) V a lid ity
V a lid ity  concerns the question of whether a test actually measures 
what i t  claims to measure. Four types of v a l id ity  are frequently des­
cribed in the l i te ra tu re :
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- face v a lid ity
- content v a l id ity
- empirical v a l id ity
- construct v a l id ity
-  Face v a l id i ty : is concerned with whether a test appears to measure
what i t  is supposed to measure.
- Content v a l id i ty : concerns the question of the extent to which the 
test adequately samples the universe or domain of items which i t  is 
supposed to measure.
- Empirical v a l id i t y : refers to how well the test correlates with 
other measures of the same function, concurrent v a l id ity  referring to other 
tests presently availab le , predictive v a l id ity  referring to some measure
to be made in the future.
-  Construct v a l id i ty : refers to the question of how fa r  test scores 
are associated with t r a i t s ,  which theory relates to the quality  being 
measured by the test.
Face v a l id ity  was used as a way of establishing the v a l id ity  of the 
test which was used in the present study. The test would claim to measure 
the three aspects of language previously described - 'p rodu ctiv ity ',
' syntax' and ' abstract-concrete' - both spoken and w ritten . The admini­
stration of the test for the pupils at the Iraqi school in London (as 
mentioned in the ' p i lo t  runs of the language test section) gave us 
evidence of face v a l id i ty .
Content v a l id ity  was another way of establighing the v a l id ity  of this  
te s t. Content v a l id i ty ,  as mentioned above, concerns the question of 
the extent to which the test adequately samples the universe or domain of 
items which i t  is supposed to measure. In the case of the present tes t,  
this concerns the adequacy of the selection of the aspects of the language.
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The tes t was read and discussed with Arabic language experts at the 
School of Modern Languages at the University of Bath.
Empirical v a l id i ty ,  as stated above, is concerned with how well the 
test correlates with other measures of the same function. However, there 
was no Arabic test available and therefore th is  way of establishing the 
v a lid ity  was not used.
Construct v a l id ity  was used as another way of estimating the v a l id ity  
of the tes t. Construct v a l id i ty ,  as described on page 109 , refers to the 
relationship between the aspects of a test and the overall test score, 
e,g,y  productivity, syntax and abstract-concrete are t r a i ts  of language 
attainment and there should be a relationship between scores obtained on 
each aspect and the overall score obtained by the pupil. From the 
analysis of scores given to the storms of the normal hearing pupils, i t  
was found th a t the overall scores were closely related to scores on in­
dividual elements and therefore i t  would seem reasonable to suggest that 
the test procedure has construct v a l id i ty .
(V) R e l ia b i l i ty
Test r e l ia b i l i t y  concerns the s ta b i l i ty  in the scores that is in the 
s ta b i l i ty  of the relationship between object and measurement, when the 
test is administered by d iffe ren t examiners to the same subjects, or when 
i t  is administered repeatedly to the same subjects on a time dimension. 
There are three methods of estimating the r e l ia b i l i t y  of a test;
- te s t-re tes t
- a lternative  form
- internal consistency
- I l l  -
- Tes t-re tes t: is a method of estimating r e l ia b i l i t y  which is
exactly what its  name implies. A group of students are tested and 
a fte r  a suitable time in te rv a l,  the same group of students are retested.
The r e l ia b i l i t y  is based on the correlation between the f i r s t  and second 
set of test scores.
- Alternative form: i f  a lternative  forms of the test are constructed, 
the correlation between the two forms may be regarded as a measure of the 
self-corre la tion  of the te s t. This method is satisfactory only i f  suf­
f ic ie n t  time is allowed between the administration of the two forms of the 
tests . The interval between the administration of the tests is necessary 
to eliminate memory 'carry over' e ffec ts . The two forms of the test must 
be matched for content, d i f f ic u l ty  and format.
-  Internal consistency: The internal consistency of a tes t is deter­
mined from a single test administration. Hence, i t  does not involve a 
time in terva l, as do the te s t-re te s t  and a lte rnative  form methods. One 
approach to determining the internal consistency of a tes t is called s p l i t -  
halves and the other way of estimating the internal consistency of a test  
is through one of the Kuder-Richardson methods.
(a) Spearman-Brown s p l i t -h a l f  method: The test is s p l i t  into two
equal parts and the tota l scores fo r  each student on each half of the 
test are correlated. The internal consistency method of determining 
r e l ia b i l i t y  is appropriate only when the test measures a un itary , homo­
geneous concept and not a variety of concepts.
(b) Kuder-Richardson estimate of r e l i a b i l i t y : This is based on item 
analysis and in tercorrelation of individual tes t items with the test as
a whole. The strength of this estimate of r e l ia b i l i t y  depends on the 
extent to which the entire  test represents a single, f a i r ly  consistent
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measure of a concept. This method yields somewhat lower estimates of 
r e l ia b i l i t y  than sp lit-ha lves, but higher estimates than the te s t-re te s t ,  
or a lternative  form estimates.
I f  we look to the above methods fo r  estimate r e l i a b i l i t y ,  i t  is 
d i f f i c u l t  to employ i t  in the present study. Myklebust (1965) found, 
when he employed the te s t-re te s t  method to find the r e l ia b i l i t y  of his 
test 'Picture story language te s t ' that there were unusual d i f f ic u l t ie s  
when applied to a test which measures developmental aspects of behaviour 
in children. I t  was found, in addition, that motivation fo r  writing the 
second story would be more d i f f i c u l t  to a tta in .
In addition to te s t-re te s t ,  the s p l i t -h a l f  method (odd-even) was 
employed to find the r e l ia b i l i t y  of the syntax and words per sentence 
scores fo r  the above tes t. Because of th e ir  nature, th is method cannot 
be applied to Total Word, Total Sentence and Abstract-concrete scores.
I t  is known that the o b jectiv ity  with which a test can be marked is 
related to its  r e l ia b i l i t y .  For this reason in p a rt ic u la r , but also 
because c r i te r ia  for marking written language has not been well established 
(Myklebust, 1965), Intermarker R e l ia b i l i ty  of each of the f ive  scores was 
obtained.
Therefore, the investigator followed Myklebust to study the r e l ia b i l i t y  
of the present test by using intermarker r e l ia b i l i t y .  The r e l ia b i l i t y  
quoted for the present test is calculated from the Ebel Formula. This 
method is used for estimating r e l ia b i l i t y  for rating. I f  each of K 
markers hasN stories on some t r a i t  on one occasion, we have the poss ib ility  
of obtaining intercorrelations of markers of theN stories from a l l  possible 
pairs of the K markers. This suggests the use of s ta t is t ic s  known as 
the intraclass correlation, which gives essentia lly  an average in tercor­
re la tion . Ebel's formula is:
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v , - V e
*•"11 - v^+'(K"1 )Vg [Guilford ( 1956);p.359]
I t  should be noted that this formula gives the mean r e l i a b i l i t y  for  
one marker. The r e l ia b i l i t y  of the mean of K markers for each story 
would be greater. For th is , Ebel gives the formula:
Vs - Vg
^KK " — V  [Guilford (1956) p .3 5 9 ]
Therefore, the ninety stories were given to three markers, two 
teachers and the investigator, to mark them. The teachers were the most 
experienced teachers interested in doing the task (see Appendix 16).
On 25th December, 1983, the teachers were trained to mark these 
stories by having explained to them the way to indicate errors, details  
for  meaning and scoring; each scale can be found on page 94 and Appendix 13.
The investigaotr then gave each teacher a photocopy of each story 
and each scale. The teachers were also supplied with a scoring form 
(see Appendix 14).
They gave the marked stories back on 5th January, 1984, The results 
for  the three aspects of the language were analysed s ta t is t ic a l ly  using 
Ebel's formula, as i l lu s tra te d  in Tables 21-23.
★
'^11 = r e l ia b i l i t y  of ratings for a single marker 
Vs = variance for stories  
Vg = variance for error  
K = number of markers
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Table21 In tercorrelation r e l ia b i l i t y  for productivity scores












2 0.99 0.99 0.99 0.99 0.84 0.94
4 0.99 0.99 0.99 0.99 0.95 0.98
6 1 1 0.65 0.85 0.70 0.87
Table 22 Intercorrelation r e l ia b i l i t y  for syntax scores




Table 23 In tercorrelation r e l ia b i l i t y  for 
Abstract-concFete Scores
Grade Individual marking The three markings
2 0.99 0.99
4 0,99 0.99
6 h-... 0.78 0.92
As mentioned previ)0 usly (page 113) the mean of K markers fo r  each story 
would be greater than the mean r e l ia b i l i t y  for one marker. The r e l ia b i l i t y  
of the aspects Total Sentence and Words Per Sentence by the three markers 
was greater than by one marker. The r e l ia b i l i t y  of the total sentences 
was low, because in the Arabic language there is personal controversy about 
the end of sentences, consequently the words per sentence are d i f fe re n t ,  
as well as the abstract-concrete. This was found in the sixth grade, 
because they wrote longer stories.
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The results coocerning in tercorrelation r e l ia b i l i t y  reveal that the 
test had high r e l ia b i l i t y  and can be used with confidence.
(VI) Common Errors
The most common errors were in punctuation and in the use of word 
endings. These common errors w i l l  be compared with the common errors of 
the hearing impaired la te r .
After finding the v a l id i ty  and r e l ia b i l i t y  of the language te s t ,  
the test was used with hearing impaired pupils.
The next chapter deals with how this test was used as another method 
for gathering information about the course. The information which was 
gathered from this test was used in an attempt to ascertain the level of 
improvement of language use among the hearing impaired. To obtain the 
desired resu lt, the schools for hearing impaired pupils were divided into 
two groups, namely 'experiment' and 'co n tro l' ,
CHAPTER FIVE : A COMPARATIVE STUDY




The course for mathematics and science was tested in the p i lo t  t r ia l  
in one school with grades 4, 5 and 6 , to find out the s u i ta b i l i ty  of new 
teaching strategy 'Methods and Materials' with hearing impaired pupils 
in Iraq (see Chapter 3 ). Young (1967) advises that before an innovation 
can be recommended fo r  more general use, i t  needs to be tr ie d  out in 
more everyday schools with more everyday teachers. Therefore, during 
the f ie ld  t r i a l ,  e ffo r ts  were made to employ more schools for hearing 
impaired children and of teachers for f ie ld  t r ia ls .  This chapters 
covers the design of the f ie ld  t r i a l ,  while the course and the analysis 
of the results w i l l  be presented in la te r  chapters.
2. The Field T r ia l Schools
There are eighteen schools fo r hearing impaired children in Iraq,
Six of them are in Baghdad, in addition to the p i lo t  t r i a l  school. The 
six schools which were in Baghdad were involved in the f ie ld  t r ia l  study 
(see the map of Baghdad on page 117). These six schools were selected 
because there were considerable d i f f ic u l t ie s  involved in v is it ing  the 
country, which was at war at the time of the study. These d i f f ic u l t ie s  
were as follows: the nearest areas to Baghdad are about three hours
journey and the other areas are about six hours away; there is no easy 
means of transport, as there are in the UK, for v is it in g  these areas and 
i t  is d i f f i c u l t  to stay there. There is also an economic problem - the 
policy of austerity  which the government has adopted because of the war 
makes i t  d i f f i c u l t  to spend money on the research.
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ir«îtt*F<y5<
i i s ï / f f i
I S i i H
,v..
. r ^ è m r f
.-• -• :V - / / /  ■: • 1 /  /1^
- 118 -
These schools, as mentioned in Chapter 1, are supervised by the 
Ministry of Labour and Social A ffa irs ,  not related to the Ministry of 
education.
One of the six schools is for p a r t ia l ly  hearing children; however, 
the others consist of two departments, one fo r  deaf children who communi­
cate by using sign language, and the other for p a r t ia l ly  hearing children 
who communicate by using spoken language. Each child has an individual 
hearing aid and each class is supplied by group hearing aids.
The investigator's intentions were to include at the f ie ld  t r ia ls  
more schools using the majority of pupil population and of teachers.
The f ie ld  t r ia l  therefore consists of grades 4, 5 and 6 at these six 
schools.
3. The Aims of the Field Tria l
The original aims of the f ie ld  t r ia l  were to ascertain that the new 
teaching strategy:
- develops the knowledge of hearing impaired children in 
specific subject areas in mathematics and science;
- develops the language both 'spoken and w ritten ' for 
hearing impaired children.
4. Study Strategy
One way of achieving the above aims was to follow Figure No. 5, which 
represents the general study strategy which was adopted. In a comparative 
study such as th is ,  the original considerations are that:
I identical subject areas' content should be used for each of the 
teaching methods;
I I  s im ilar, or i f  possible, identical groups of pupils should 
receive d iffe rent methods;
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IV a su ff ic ie n t ly  large number of pupils should be available  
so that a confident s ta t is t ic a l comparison can be made;
V each group should be exposed to i ts  particu lar teaching 
method for the same length of time.
The p i lo t  t r i a l  evaluation suggested that there was a language 
improvement. Bearing in mind that the time interval for  the new teaching 
method was about six weeks and that only part of the school time was 
taken up in the use of this method, the differences may be small. The 
language te s t ,  i f  i t  holds up on v a l id ity  and r e l i a b i l i t y ,  could be used 
to measure differences, providing the test r e l i a b i l i t y  was very high.
The design of the groups must also allow for detection of small changes, 
which w i l l  need to be iden tif ied  as s ign if icant. The design of this  
study was very specific , as shown below:
Control group which was taught by the old method in the two 
subject areas 'Mathematics and Science', the second group was taught 
by the new teaching strategies which were used in the p i lo t  t r i a l  and 
called experimental group.
Each of the above groups consists of a number of schools. Each 
school consists of a number of grades. Each grade consists of a number 
of pupils. Therefore, i t  was found that within schools in the two groups 
there were matched grades and within these matched grades there were 
matched pairs. This w il l  be explained la te r .
The above design fa c i l i ta te d  the following statements:
I To find out i f  there were any s ign ificant differences between whole 
(control and experimental) groups (which means a ll  grades in a ll  
schools, altogether in both groups), at pre-tests and i f  there 
were any significant differences of these same groups at post-tests, 
by using the Mann-Whitney U tes t.
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I I  To find out i f  there was any s ign ificant difference between
mean scores of pre-and post-tests for the same level of grades
in the two groups ( e .^ . , grade 4 in a l l  schools in the experi­
mental group versus  grade 4 in a l l  schools in the control group 
and the same with grades 5 and 6 ) by using the t - te s t ,
I I I  To find out i f  there were any s ign if ican t differences between
mean scores of pre- and post-tests for matched grades [ e . ^ . ,
grade 4 in school No.1 (experimental group) matched with grade 4 
in school No. 6 (control group) and so on] by using the t - te s t .
IV Matched pairs as a case study.
5. Methods of Collecting Information
There were no changes made to the c r i te r ia  evaluating the course. 
However, as mentioned in Chapter 3, the attainment post-test (mathematics 
and science) was used as pre- and post-test and pre- and post-language 
tes ts , both spoken and w ritten , were added to other c r i te r ia .  A section 
of practical work was added to the observation check l i s t  (see Chapters3, 
4 and 6 fo r  d e ta i ls ) ,
6 . Selection of Experimental and Control Groups
The six schools with three grades in each school (see Table Noi.24)
were divided into two groups depending on the means (X) and standard
deviations (SD) of each of the following factors: IQ, degree of hearing
loss and the language te s t ,  and according to th e ir  ages and social 
economic status.
(1) Degree of IQ
All the pupils, before they were admitted to these schools, were 
tested fo r  th e ir  IQ. These data were taken from th e ir  f i le s .  Table
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4th 5th 6 th Total
1 7 4 10 21
2 8 6 6 20
3 7 6 9 22
4 8 6 9 23
5 7 6 6 19
6 7 4 10 21
TOTAL: 44 32 50 126
Table No.25 The mean (x) and standard deviations (SD) of IQ 
_____________ for the pupils in the six schools______________
Grades Fourth grade F ifth  grade Sixth grade
Schools X SD X SD X SD
1 110.29 5.09 115.75 2.28 105.80 7.81
2 107.00 7.09 107.83 3.98 112.67 2.62
3 109.29 6.61 108.67 4,85 110.33 4.59
4 110.75 7.22 109.17 5.01 110.33 4.59
5 109.29 6.61 107.00 4.36 112.67 2.62
6 110.29 5.09 115.75 2.17 106.30 7.51
N.B. All of the data from the tests were prepared for s ta t is t ic a l  analysis 
in the computer. The data presented are from computer data; obviously 
X and standard deviation (SD) cannot be measured this accurately.
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N o . 25 shows mean (x) and standard deviations (SD) for grades 4 , 5 and 6 
at the six schools. I t  reveals that the mean and standard deviations 
were about the same,
(2) Degree of hearing loss
As above, the degree of hearing loss was determined for a l l  the 
pupils, before they were admitted to the schools for hearing impaired 
children. These data were taken from th e ir  f i le s .  Table No. 26 
i l lu s tra te s  the mean (x) and standard deviations (SD) for grades 4, 5 and 
6 at the six schools. Again, i t  reveals that the mean and standard 
deviations were about the same.
Table No. 26 The mean (x) and standard deviations (SD) of the 









1 63.00 12.74 58.25 2.05 59.70 11.38
2 61.88 11.48 67.17 2.34 62.33 8.28
3 70.00 8.05 6 6 . 0 0 3.96 64.89 6 . 1 2
4 61.88 11.48 66,33 3.94 64.89 5,70
5 70.00 8.05 67,17 2.34 62.33 8.28
6 59.14 12.78 58.25 2.05 59.70 11,38
(3) Chronological age
The hearing impaired pupils in each grade in this study had the 
same d istribution of chronological age in a ll  the schools. The chrono­
logical age range of pupils included in the study was 9 to 14.
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(4) Social and economic status
The social economic status was measured by the levels of education 
of the mothers and fathers (see Appendix No.17). I t  shows that the 
majority of the pupils' mothers are i l l i t e r a t e  and th e ir  fathers can 
only read and w rite . Again, this information was taken from the pupils' 
f i l e s .
(5) Language test
The results of the language test (written) were used as another 
factor for selection of the experimental and control groups.
The picture story language tes t -  see Chapter 4 for the details  -  was 
developed and used to test the hearing impaired language both spoken and 
w ritten . However, only the written part of the above test was validated. 
The administration of this test was considered as a pre-test of the 
hearing impaired language.
1, Sample:
- Pupils used in the study were a l l  4 th , 5th and 6 th grades 
in the schools, numbering a total of 126 pupils, as shown 
in Table No. 24,
-  Teachers - the sample of teachers fo r administering the 
the language test was 18 and they were the teachers of 
the classes which were included in the study,
2. Training of teachers for administering the language te s t :
The 18 teachers were trained together in one school. The train ing  
took the same steps as lis ted  in 'Teachers' tra in ing in normal schools’ 
(see Chapter 4 ). In addition, the investigator talked to the teachers 
about the administration of the test at the normal schools in Baghdad,
The head of the Establishment of the Handicapped and the Director of the 
Hearing Impaired Centre were available during the training of the teachers
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3. Teachers' reactions and comments:
The investigator faced an objection from some teachers, who said 
that the hearing impaired could t e l l  a story, but not write  one. There­
fore the investigator showed them some stories written by hearing impaired 
children (American Test). In some cases i t  was considered that the 
written stories were better than the spoken ones, The teachers were 
subsequently satisfied  with the investigator's  view and agreed to try  
the language tes t. Because of the above objection and in order to find  
out the level of improvement in the pupils' language a f te r  the course, 
the spoken test was also administered.
4. Administration of the test 'Spoken and W ritten '
Each teacher was supplied with one picture and a cassette. The 
spoken test was administered on the same day for three grades at the 
six schools. However, the written test was administered a f te r  two 
days, to avoid an identical story. The spoken test was not taken into 
consideration as a factor for the selection of the experimental and control 
groups. This was due f i r s t l y  to the length of time needed fo r  the analysis 
of the results and secondly to the fac t that the spoken test was not 
validated.
5. Analysis of the scores
-  Spoken language te s t : Table No. 27 provides the mean (x) and
standard deviations (SD) of the spoken pre-test for the three grades at 
the six schools.
The results reveal that there are differences between the mean for  
the same grade at the six schools fo r  the three aspects of the te s t ,  as 
well as between grades. These differences among the means related not
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Table No. 27 The results  of the spoken language p re - te s t  by mean (x) and
standard deviations (SD) for the three grades at the six schools
GRADE FOUR
Schools No. of pupils TW TS WPS SQ AC
X SD X SD X SD X SD X SD
1 7 15.00 2.56 2.57 1.05 6.80 2.82 46.95 7.18 2.29 0 . 8 8
2 8 17.50 7.65 2 . 8 8 2.15 7.90 3.95 55.05 13.89 1.63 0.69
3 7 21.57 7.17 4.57 1.18 4.74 1.10 53.46 10.02 1.43 0.49
4 8 17.63 8.56 2.38 1.41 8.61 2.80 56.28 14.87 1.63 0.69
5 7 21.57 5.47 4.57 1.18 5.13 1.91 53.99 12.02 1.71 0.70






1 4 19.00 6.28 4.50 1.12 3.35 1.54 58.64 4.82 1.50 0.50
2 6 19.33 1.70 4.33 1.25 5.07 2.15 49.70 8.21 1.33 0.47
3 6 20.00 7.26 4.50 1.61 4.59 1.02 57.48 10.56 1.83 0.69
4 6 20.67 5.53 3.53 0.96 6.15 1.54 55.30 12.58 2.17 1.08
5 6 19.33 2.81 3.50 0.96 5.89 1.48 49.20 9.59 1.67 0.75
6 4 20.75 5.80 4.00 0.71 5.09 0.55 57.00 5.35 2 . 00 0.71
GRADE SIX
Schools No. of pupils
1 10 14.50 4.48 3.70 2 . 00 4.59 1.52 55.12 17.13 2.30 1.27
2 6 33.83 13.26 4.50 2 . 22 8.53 4.03 59.13 13.85 1.50 0.76
3 9 30.56 18.87 5.00 2 . 00 5,89 1.85 71.44 12. é4 1.44 0.69
4 9 26.44 8.80 5.00 1.63 5.56 1.67 64.61 13.42 2.00 0.82
5 6 37.17 11.08 5.33 2.21 8.10 4.28 59.28 12.13 2.83 0.90
6 10 21.60 8.36 3.00 1.10 7.53 1.91 56.92 17.28
fci-ri.-
2.00 1.00
Key words: TW = total words; TS = total sentences; WPS = words per sentence;
SQ = syntax quotient; AC = abstract-concrete
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only to pupils' ages and the ir  degrees of hearing loss and 1 0 , but also 
to th e ir  language experience. Considerable variation in the standard 
deviations of these scores indicate considerable v a r ia b i l i ty  in the mix 
of groups making up the various classes,
- Written language test
The mean (x) and the standard deviations (SD) for the three grades of 
the six schools in the test are i l lu s tra ted  in Table No. 28. The results 
of some aspects of the test show that there are differences between the 
mean for the same grade at the six schools, as well as the differences 
between d iffe ren t grades. These differences can be attributed to d i f ­
ferences in pupils' ages and other factors mentioned above. Considerable 
v a r ia b i l i ty  again existed within class groups.
The results of the above factors revealed that school No.1 matched
with school No. 6 (the three grades). School No.2 matched with school
No.4 (grade four) and with school No.5 (grades f ive  and s ix ) .  School
No.3 matched with school No.5 (grade four) and with school No.4 (grades
f ive  and s ix ) .  Table No. 29 show the above matching grades by
mean (x) and standard deviations (SD), In addition, an ' F' tes t was used 
to find out i f  there were any s ign ificant differences between the matching 
grades. All the results of the 'F' test were not s ign ificant at level
0.01 (see Appendix No. 18).
From the a b o v e  matching, seven matched pairs were found at the 
six schools: one matched pair at fourth grade (see Table No.3 0 ) ,  two
at the f i f t h  grade (see Table No.30 ) and four at the sixth grade (see 
Table No.30 ).
- 128 -
Table No. 28 The results of the written language pre-test by mean (x) and 
___________standard deviations (SD) for the three grades at the six schools
GRADE FOUR
No. of _ TW TS _ WPS SQ AC
pupils X SD X SD X SD x SD x SD 
1 7 16.29 4.83 3.71 0.88 4.47 1.03 51.95 7.94 6.29 1.48
Schools
2 8 13.75 5.95 2.88 1.05 4.87 1.59 53.28 8.97 6.00 1.58
3 7 10.29 3.95 1.86 0.69 6.07 2.69 53.44 8.43 2.86 1.64
4 8 14.25 5.99 3.00 1.00 5.21 2.79 53.28 8.97 6.50 1.50
5 7 10.43 4.22 1.86 0.64 5.60 1.73 54.51 8.98 3.43 1.59
6 7 15.89 4.61 3.86 0.99 4.17 0.73 49.18 7.19 6.29 1.34
GRADE FIVE
school:
1 4 19.00 2.92 4,00 1.22 4.71 0.73 63.22 7.45 4.25 1.09
2 6 20.83 2.03 4.33 0.94 5.03 1.14 62.17 6,77 2.33 0.94
3 6 18.33 6.97 4,33 2.81 5.56 2 . 6 6 69.72 2 . 6 6 9.22 4.50
4 6 17.83 6.67 4.17 2.54 5.49 2.61 65.20 9.36 4.00 2.11
5 6 20.50 2.06 5.00 2.08 4.38 0.90 64.10 7.36 2.83 0.69
6 4 19.00 2.92 4.00 1.22 4.71 0.73 59.81 8.38 4.25 1.30
GRADE SIX
Schools
1 10 22.90 5.07 5.70 1.62 4.18 0.95 55.83 13.49 6.50 1.12
2 6 21.50 4.23 4.67 2.69 5.80 2.31 63.41 11.20 6.33 1.11
3 9 32.56 5.52 6.67 0.82 4.90 0 . 6 6 76.64 10.94 8.67 2 , 00
4 9 32.56 5.52 6.67 0.82 4.90 0 . 6 6 72.45 10.20 8.56 2.06
5 6 21.67 3.90 4.83 2.73 5.74 2.54 63.41 11.20 6.33 1.11
6 10 22.90 5.07 5.70 1.62 4.18 0.95 55.83 13.49 6.80 1.08
Key words: TW = total words; TS = total sentences; WPS = words per sentence;
SQ = syntax quotient; AC = abstract-concrete
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Table No. 29 The scores of the written language test, degree of hearing loss, 
_______________ and intelligence quotient for the matched grades________________
















1 7 16.29 4.83 3.71 0.88 4.47 1.03 51.95 7.94 6.29 1.48 63.00 12.74 110.29 5.09
6 7 15.89 4.61 3.86 0.99 4.17 0.73 49.18 7.19 6.29 1.34 59.14 12.78 110.29 5.09
2 8 13.75 5.95 2.88 1.05 4.87 1.59 53.28 8.97 6.00 1.58 61.88 11.48 107.00 7.09
4 8 14.25 5.99 3.00 1.00 5.21 2.79 53.28 8.97 6.50 1.50 61.88 11.48 110.75 7.22
3 7 10.29 3.95 1.86 0.69 6.07 2.69 53.44 8.43 2.86 1.64 70.00 8.05 109.29 6.61
5 7 10.43 4.22 1.86 0.64 5.60 1.73 54.51 8.98 3.43 1.59 70.00 8.05 109.29 6.61
GRADE FIVE
Schools No. of pupils
1 4 19.00 2.92 4.00 1.22 4.71 0.73 63.22 7.45 4.25 1.09 58.25 2.05 115.75 2.28
6 4 19.00 2.92 4.00 1.22 4.71 0.73 59.81 8.38 4.25 1.30 58.25 2.05 115.75 2.17
2 6 20.83 2.03 4.33 0.94 5.03 1.14 62.17 6.77 2.33 0.94 67.17 2.34 107.83 3.98
5 6 20.50 2.06 5.00 2.08 4.38 0.90 64.10 7.36 2.83 0.69 67.17 2.34 107.00 4.36
3 6 18.33 6.97 4.33 2.81 5.56 2.66 69.72 9.22 4.50 1.61 66.00 3.96 108.67 4.85






10 22.90 5.07 5.70 1.62 4.18 0.95 55.83 13.49 6.50 1.12 59.70 11.38 105.80 7.81
6 10 22.90 5.07 5.70 1.62 4.18 0.95 55.83 13.49 6.80 1.08 59.70 11.38 106.30 7,51
2 6 21.50 4.23 4.67 2.69 5.80 2.31 63.41 11.20 6.33 1.11 62.33 8.28 112.67 2.62
5 6 21.67 3.90 4.83 2.73 5.74 2.54 63.41 11.20 6.33 1.11 62.33 8.28 117.67 2.62
3 9 32.56 5.52 6.67 0.82 4.90 0.66 76.64 10.94 8.67 2.00 64.89 6.17 110.33 4.59
4 9 32.56 5.52 6.67 0.82 4.90 0.66 72,45 10.20 8.56 2.06 64.89 5.70 110.33 4.59
Key words: TW = total words TS = total sentences; WPS = words per sentence ; SQ = syntax quotient
AC = abstract-concrete; HD = degree of hearing loss; IQ = intelligence quotient.
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Table No. 30 The scores of the w ritten  language te s t ,  'degree of hearing loss, 
_and inte lligence quotient fo r the matched pairs
GRADE FOUR
Test TW TS WPS SQ AC HD IQ
Matched 13.00 4.00 3.25 54.19 7.00 50.00 112.00
pair 13.00 4.00 3.25 53.00 5.00 53.00 112.00
GRADE FIVE
F irs t  matched 18.00 3.00 6.00 50.63 4.00 60.00 113.00
pair 18.00 3.00 6.00 52.63 3.00 60.00 115.00
Second 11.00 1.00 11.00 70.06 3.00 66.00 113.00
matched pair 11.00 1.00 11.00 71.19 2.00 66.00 106.00
GRADE SIX
F irs t  matched 28.00 8.00 3.50 47.84 9.00 71.00 100.00
pair 28.00 8.00 3.50 47.84 8,00 71.00 100.00
Second 18.00 4.00 4.50 48.58 7.00 53.00 100.00
matched pair laoo 4.00 4.50 48.58 9.00 53.00 100.00
Third matched 18.00 5.00 3.60 46.50 5.00 68.00 99.00
pair 18.00 5.00 3.60 46.50 7.00 68.00 99.00
Fourth 28.00 7.00 4.00 82.19 7.00 67.00 112.00
matched pair 28.00 7.00 4.00 82.74 11.00 67.00 112.00
Key words: TW = to ta l words; TS = to ta l sentences; WPS = words per sentence; 
SQ = syntax quotient; AC = abstract-concrete; HD = degree of 
hearing loss; IQ = in te l ligence  quotient.
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F in a lly , schools Nos. 1, 2 and 3 were used as experimental group 
and schools Nos. 4, 5 and 6 were used as control group . The schools 
were divided into these two groups because schools 5 and 6 are in the 
same building and the pupils in the break play in the same place. There­
fore, these two schools were control. However, school No.4 should be 
in the control group, because i t  was matched with schools Nos. 2 and 3. 
The above division fa c i l i ta te d  the comparison between the groups, grades, 
matched grades and matched pairs.




The experimental and control groups were the bases fo r the f ie ld  
t r i a ls .  The new methods were used with the experimental group, while 
the control group continued to use the old 't ra d it io n a l '  method, but 
with the same content in 'Mathematics and Science', 'Fractions, Plants 
and Magnetism'.
1. Sample
- Pupils: in the experimental group there were three schools
with grades 4, 5 and 6 of hearing impaired children. The 
total number of pupils was 63. There were also 63 pupils 
in the control group, which comprised the same number of 
schools and grades.
-  Teachers: there were 11 teachers who were involved in the 
experimental group. However, there were 12 teachers in the 
control group.
2. Teachers' Training
Experimental group - the following teachers were trained in the 
teaching methods: 6 mathematics teachers, 3 mathematics and science
teachers and 2 science teachers, who were a l l  involved with the experi­
mental group.
The teaching strategy 'Teaching Methods and Learning Materials' was 
explained to the teachers, how to use them and what the teachers' guide 
included, what the pre-tests were, what the post-tests were, and when to 
give the pupils these tests.
- 133 -
In addition, a video film  from the p i lo t  t r i a l  was presented to the 
teachers and some photographs for the p i lo t  t r i a l  were also shown, (see 
Supplementary Materials).
The teachers brought the necessary equipment and the investigator  
explained when and where this equipment should be used.
Control group - the following teachers were involved in teaching the 
control group: 9 mathematics teachers and 3 science teachers.
The pre- and post-tests of Mathematics and Science were explained 
to the teachers and when those tests should be administered. However, 
the teachers continued to use th e ir  normal methods to teach the pupils.
There was no circulation of information from the experimental group 
to the control group, due to the following:-
- The schools are situated over a wide area, as shown previously 
in the map of Baghdad (see page 117), which made contact between 
them extremely d i f f i c u l t .
-  No e f fo r t  was made for any meeting of the groups during the 
period of the study.
- Lack of personal communication and co-operative work.
3. Teachers' Reactions and Comments
The teachers in the experimental group wanted to know what would 
happen i f  the inspector v is its  and sees the new teaching methods in 
operations and the consequent changes in the classrobms. How would 
the inspectors evaluate the teachers under these circumstances? The 
investigator explained that previously the inspectors had been informed 
of the planned experiment. I f  the inspectors v is ited  the schools, they 
would only be interested in the new methods and would not be evaluating 
the performance of the teachers.
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There were no comments from the teachers of the control group, 
however, since they were happy to have the content of what they were 
to teach in that term.
4. Execution of the Field Tria l Study
(1) Teaching strategy for the experimental group
- Learning m aterials: the materials used in the p i lo t  t r i a l  were 
those used with the experimental group in the f ie ld  t r i a l .  These con­
sisted of three learning units, 'F ractions ', 'Plants' and 'Magnetism'. 
Learners' worksheets were prepared for each learning unit (deta ils  out­
lined in Chapters 2 and 3). The worksheets were typed and duplicated.
- Teaching methods: the new teaching methods for mathematics and 
science included a range of whole class teaching; individual or group 
in pairs combined with practical work (see Chapters 2 and 3 fo r the 
detail es). The new method involved the use of teachers' guides, record 
cards, wall charts (as shown in photographs 11 and 12) and equipment for  
practical work, as mentioned in the p i lo t  t r i a l .
(2) Teaching method for the control group
In the old ' t ra d it io n a l '  method, as previously stated, i t  was cus­
tomary for the teacher to explain to the whole class by using some 
examples from a normal textbook, sometimes writing on the blackboard.
The children have no textbooks. They copy the example into th e ir  note­
books. The teacher gives the children homework and the following day 
she marks th e ir  notebooks - regardless of any d i f f ic u l t ie s  experienced 
by children, the teacher then moves on to the next unit. The teachers 
of the control classes used this method to teach the pupils the same 
content of 'Fractions', 'Plants' and 'Magnetism', The investigator 




Photograph No.11 Wall chart for mathematics ( 'Fractions ') unit, 
f i f t h  grade.
z
Photograph No.12 Wall chart for science ( 'P lan ts ')  un it , fourth 
grade.
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cartoons and questions in the science materials 'Plants and Magnetism' 
and without the cartoons in the mathematics material (see the following 
example and microfiche), to ensure that the pupils in the control 
group had the same knowledge. The same pre- and post-tests were used 
with both groups. In this way, the f in a l comparison would be more 
accurate.
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(3) Duration of the units 'Experimental and Control'
The experimental group started the three units at weekly in terva ls ,  
to enable the observation of the same lessons in each school to take 
place more easily . The control group started roughly at the same 
time as the experimental group in school No.1, which was crucial to the 
time spent on the task. Table No. 31 i l lu s tra te s  the number of weeks 
required to complete the units fo r the three grades a t  the six schools, 
provided that both experimental and control groups had the same number 
of lessons within the same period of time. Table No. 32 shows the 
number of lessons and the period by minutes of each lesson the pupils 
took in both experimental and control groups of mathematics and science 
in each week. The lim ited time shown in these tables bears out the 
inferences gained from the p i lo t  t r ia l  (see Chapter 3).




6 5 + 4  days 5 + 4  days
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Table No. 32 Summary of learning time for the mathematics 
and science units
Mathematics Science
Grade No. of min/ period
No. of lessons 
weekly
No. of min/ 
period
No. of lessons 
weekly
4 40 6 50 6
5 40 6 50 6
6 50 6 40 3
(4) Evaluation strategy
The evaluation strategy was explained in detail for the p i lo t  t r ia l  
in Chapter 3. With regard to the f ie ld  t r i a l  evaluation strategy, i f  
educational innovations are to be effective  agents, not only of change, 
but also of improved learning in schools, then evaluation 'does not 
take place on a single occasion at or towards the end of the period 
of implementation, but rather that i t  is related to a ll  a c t iv it ie s  of 
planning, developing and implementing an innovation*(Nicholls, 1983, 
p.79). The evaluation process must be incorporated into the development 
stage of the new programme. The evaluation strategy of the new teaching 
strategy was a part of the p i lo t  t r ia l  from the beginning.
The purposes of the f ie ld  t r ia l  evaluation were mainly to follow  
the implementation process of the p i lo t  t r i a l  in some schools for the 
hearing impaired. In addition, a comparison was to be made between the 
schools which used the new method (experimental group) and those using 
the old method (control group).
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Additional questions to those posed in the p i lo t  t r i a l  were asked 
in the f ie ld  t r i a l ,  for  instance, did pupils learn the course content 
by using the new method when compared with the pupils using the old 
method? Did pupils' language improve when they used the new method 
as compared with that of pupils using the old method?
In order to answer these questions, a suitable evaluation style had 
to be chosen. As mentioned before, the strategy used in the evaluation 
of the p i lo t  t r ia l  was of an illum inative s ty le , with some quantitative  
and objective supporting informative roles. From th is ,  i t  was found 
that there was an improvement in the pupils' language and so the evalu­
ation style of the f ie ld  t r ia l  was changed. The quantitative style  
formed the main core fo r  the evaluation and the illum inative style gave 
support in summative and formative roles. These approaches suited the
general objectives of the evaluation: an h o lis t ic  study of the im-
plementative process,when the new method was s t i l l  in i ts  developmental 
stage, as well as comparing the new and old method s ta t is t ic a l ly ,  gen­
e ra l ly  and specifica lly .
Methods of collecting information
In order to obtain information for course evaluation, a variety of 
approaches was used. The various methods were used with a view to ob­
taining a descriptive and comparative pictures of the course at the f ie ld  
t r i a l .  These included:
( i )  pre- and post-tests (language and content)
( i i )  observation
( i i i )  record card
( iv )  informal interview with teachers and pupils
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Table No. 33 shows the methods of collecting information from the 
experimental and control groups.
Table No. 33 Methods of collecting information from the two 




tests for  
language
Pre- and post­






4 *  * * * *  X * *
5 *  * * * *  X * *
6 *  * *  * *  X * *
Key: * *  the two groups (experimental and contro l);  * experimental group; 
*x experimental group and individual pupils in control group.
There were major changes to the c r i te r ia  fo r  evaluating the course, 
The language tes t was added to those tests used in evaluating the course 
in the p i lo t  t r i a l .  A section of practical work was added to the ob­
servation checklist. The post-test (attainment tests for mathematics 
and science) were used as pre- and post-tests (de ta ils  in Chapter 3).
( i ) Pre- and post-tests
Details of these tests were presented in the p i lo t  t r ia l  described 
in Chapter 3.
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The tests l is te d  below were administered with both groups in the 
study to ascertain what progress had been made by using d if fe re n t  teaching 
strategy with the above groups (the new method with the experimental 
group and the old method with the control group) and to compare the results  
with the two whole groups, matched grades and matched pairs;
- Language test 'spoken and w ritten '
- Attainment tests 'Mathematics and Science'
- The language test 'spoken and w r it te n '
This test was introduced in Chapter 4.
- Attainment tests 'Mathematics and Science'
The mathematics attainment test 'Fractions' u n it ,  consisted of f iv e  
questions for the fourth and f i f t h  grades and six questions for the sixth 
grade (see Chapter 3 and Appendix No. 9 ). The tests for science 
'Plants and Magnetism' units consisted of ten questions (see Appendix No.9).
Scoring for the tests was decided by the teachers and inspectors a fte r  
discussion with the investigator together, as described in Chapter 3,
This was done before the p i lo t  t r i a l .  Once again, scoring of the tests  
was discussed with the teachers involved in the f ie ld  t r i a l .  This showed 
agreement with the scoring for the p i lo t  t r i a l  tests. The scoring for  
the mathematics and scinece tests is shown in Appendix No. 10.
- Va lid ity  of the attainment tests 'Mathematics and Science'
This was described in Chapter 3 (the p i lo t  t r i a l ) ,
- R e l ia b i l i ty  of the attainment tests 'Mathematics and Science'
This term was explained in deta il in Chapter 4. B r ie f ly ,  the type of 
r e l ia b i l i t y  used to obtain the r e l ia b i l i t y  of these tests was internal 
consistency.
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Results of the post-tests for a l l  pupils in both groups were 
used to determine the r e l ia b i l i t y  of the tests. The internal con­
sistency was computed by the Alpha method. Coefficient alpha is 
given by the équations
n / .  _ sum of variances of question scorest 
 ^ n-1  variance of tota l test scores
n = the number of questions in the test  
(Bynner, 1981, p .65)
Tables 34 and 35 i l lu s t ra te  the r e l ia b i l i t y  coeffic ient of the 
mathematics and science tests.
Table No. 34 The r e l ia b i l i t y  of the mathematics tes t for 
_______________ the two groups_________ ____________________
Grade Alpha DF
4 0.78 43
5 0 . 8 8 31
6 0 . 8 8 49
Table No, 35 The r e l ia b i l i t y  of the science tes t for the 





Actual scores for these tests are contained in the w alle t with Appendix 
A.
The two grades (4 and 5.) had the same t e s t  in  science.
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The results of the tests show an acceptable level of r e l ia b i l i t y  
and in addition, correlation between scorers was obtained for these tests . 
This was done by giving the post-test examination papers of a l l  the pupils 
in both groups to two other scorers to correct in addition to the teachers. 
The correlation of the three scorers was obtained by using the Pearson 
product-moment coeff ic ien t of correlation. The basic formula is:
xy
EXY
(Guilford and Fruchter, 1981, pp.81-82)
Details of this formula are presented in Appendix No. 19.
Tables Nos. 36-40 i l lu s tra te  the results of each test,
Table No. 36 The correlation between the three scorers of the 
___________ science test for the fourth and f i f t h  grades
Scorers Scorer 1 Scorer 2 Scorer 3
1 1 . 0 0 0
2 0.998 1 . 0 0 0
3 0.999 0.998 1 . 0 0 0
Table No. 37 The correlation between the three 
science test for the sixth grade
scorers of the
Scorers Scorer 1 Scorer 2 Scorer 3
1 1 . 0 0 0
2 0.999 1 , 0 0 0
3 0.999 0.999 1 . 0 0 0
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Table No.38 The correlation between the three scorers of the 
______________ mathematics test for the fourth grade___________
Scorers Scorer 1 Scorer 2 Scorer 3
1 1 . 0 0 0
2 0.999 1 . 0 0 0
3 0.999 0.999 1 . 0 0 0
Table No.39 The correlation between the three scorers of the 
mathematics test for the f i f t h  grade
Scorers Scorer 1 Scorer 2 Scorer 3
1 1 . 0 0 0
2 0.999 1 . 0 0 0
3 0.999 0.999 1 . 0 0 0
Table No.40 The correlation between the three scorers of the 
______________mathematics test for the sixth grade___________ _
Scorers Scorer 1 Scorer 2 Scorer 3
1 1 . 0 0 0
2 0.999 1 . 0 0 0
3 0.999 0.999 1 . 0 0 0
From the above.tables, i t  would appear that there were high 
correlations between the three scorers, which means that there was agree­
ment between the three scorers when they marked the papers for the above 
tests.
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( i i ) Observation
Another way to co llect information for evaluating the course was 
by observing the pupils in the classroom (see Chapter 3 fo r  the d e ta i ls ) .  
The checklist was designed consisting of f ive  sections:
1. The pupil by him/herself
2. The pupil by his/her group
3. Practical work
4. Playing
5. Teacher talks to pupils
Each section was subdivided into categories. The tota l number of 
categories was f if te e n  (see Observations checklis t). During observation 
at the end of each two minutes, the a c t iv ity  of pupils at this time was 
recorded as in the p i lo t  t r i a l .
- V a lid ity  of the observation checklist
As mentioned in the p i lo t  t r i a l ,  the content of the observation 
checklist did not measure what i t  was designed to measure until a section 
on practical work had been added. The checklist was discussed and agreed 
by the teachers in the experimental group before i t  was used in the f ie ld  
t r i a l .
- R e l ia b i l i ty  of the observation checklist
The problem of r e l ia b i l i t y  has already been discussed (see Chapter 3, 
the p i lo t  t r i a l ).
( i i i )  Record card
There was a record card fo r  each pupil in each un it , as in the p i lo t  
t r ia l  (see Chapter 3).
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( iv )  Informal interviews with teachers and pupils
This was also described in Chapter 3 (the p i lo t  t r i a l ) .  This 
chapter presented the course and the methods which were used with the 
two groups to evaluate the course.
The results and th e ir  analyses and discussion of the above methods 
w il l  be presented in the next chapter.
CHAPTER SEVEN: RESULTS OF THE FIELD TRIAL
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CHAPTER 7
RESULTS OF THE FIELD TRIAL
This chapter includes an analysis and discussion of results for  
the methods which were used to gather information about the course with 
the two groups (control and experimental) detailed in Chapter 6 . B r ie f ly ,  
the methods used were:
- pre- and post-tests including 
Language test 'spoken and w ritten '
Attainment test 'Mathematics and Science'
- observation
- record card
-  interviews with teachers and pupils
1. Analysis of the Results
The difference between pre- and post-test raw scores is so s trik ing  
that further s ta t is t ic a l  analysis was unnecessary. However, the data 
were analysed using parametirc and non-parametric techniques to as­
certain how s ta t is t ic a l ly  s ign ificant the differences are. In p articu la r ,  
we were interested in the extent to which pupils' language and knowledge 
improved. The t - t e s t  was used to tes t the significance of the difference  
between pre-and post-tests using the following formula:
* t  = A d L  (Lewis, 1967, p .120-121)
^ 0
(see Appendix No. 20 for d e ta ils ) .
★
Ml = mean of pre-test  
Mz = mean of post-test
= estimated standard error
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Having obtained a value for ' t ' ,  this was referred to a table of 
significant level fo r  the t  ra tio  at 0.01 leve l. I f  the value of ' t '  
fa iled  to reach the c r i t ic a l  value at 0 . 0 1 , then n o n -s ta t is t ica lly  sig­
n ifican t difference would be accepted.
The non-parametric Mann-Whitney U test of differences in rank was 
used to analyse the data from the experimental and control groups on 
pre- and post-test. The formula which was used is shown below:
N.(N. + 1) 
------------
(Guilford and Fruchter, 1981, p .219)
The value of U is converted for a sample of this size to a z score 
and referred to a table showing significance levels. The scores are 
l isted in the wallet with Appendix B.
( i ) Results of pre- and post-tests
In the previous chapters i t  was stated that language and knowledge 
within the two groups were tested before starting the course as pre­
tests and again at the end of the course, as post-tests.
To ascertain the information detailed in Chapter 5, the 
following analysis was required. However, the matched pairs w i l l  be 
presented in a d iffe rent section in this chapter.
I F irs t  statement:
To find i f  there was a s ign ificant difference between 
whole control and experimental groups at pre-tests  
(Language 'spoken and w ritten ' and Attainment 
'Mathematics and Science') and i f  there were
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significant differences between the same two 
groups at post-tests for the same tests .
The Mann-Whitney U test was used to ascertain the results of 
these tests. The results were obtained with the aid of computer 
analysis. There is a s ta tis t ic a l s ign ificant difference i f  the pro­
b ab ility  value is equal to , or less than a = 0 . 0 1 .
-  Results of spoken language te s t : Table No.41 shows the results
of the spoken language pre-test.
Table No. 41 Values of probability derived from M-W test  
applied to differences between the two groups 
_____________ in the spoken pre-test________________________
TW TS WPS SO AC
0.26 0.39 0.03 0 . 8 6 0.09
These results revealed that there were no s ign ificant s ta t is t ic a l  
differences between the two groups on the spoken pre-test at level 0 . 0 1 . 
However, the results of the post-test of the two groups as shown in the 
following table were highly s ign ificant at level 0 . 0 1 , with the exception 
of words per sentence (WPS).
Table No. 42 Values of probability  derived from M-W test 
applied to differences between the two groups 
_____________ in the spoken post-test_______________________
TW TS WPS SQ AC
0 . 0 0 0 . 0 0 0.75 0 . 0 0 0 . 0 0
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From the above, the investigator inferred that a l l  the pupils 
at the three grades in the six schools were at the same level in 
spoken language before they commenced the course, but there was a 
difference at the end of the course.
- Results of the written language test
All the results of the written language test of the two groups 
together were not s ign ificant at level 0.01. Table No. 43 i l lu s tra te s  
this point.
Table No. 43 Values of probability  derived from M-W test  
applied to differences between the two groups 
 in the written language pre-test_____________
TW TS WPS SQ AC
0.99 0.79 0.63 0.67 0.95
Table No. 44 shows the results of the written language post-test 
for the two groups together, and reveals that the results were highly 
significant a t  level 0 . 0 1 .
Table No. 44 Values of probability derived from M-W test  
applied to differences between the two groups 
______________ in the written language post-test____________
TW TS WPS SQ AC
0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
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- Results of the mathematics attainment test
The mathematics attainment pre-test showed a probability  of 0.00, this  
is (below 0.01 and) is s ign ificant. The raw scores for each of the pupils 
in the two groups is given in Appendix No.21 . I t  was found that the 
pupils in the control group did better in the pre-test than pupils in 
the experimental group. However, in the post-test, the results were 
sign ificant at level 0.01 (0 .00 ), with the experimental group doing better  
than the control group.
- Results of the science attainment test
The science attainment pre-test showed a probability of 1 .00 ,this is above 
0.01 and is not s ign ificant . This means that the pupils in the two 
groups had the same level of knowledge in science at the p re -tes t, but 
they achieved d if fe ren t scores in the post-test and the resu lt was 
s ta t is t ic a l ly  s ign ificant at level 0.01 (0 .00) with the experimental group 
gaining much better scores than the control group.
I I  Second statement
find i f  there was any s ign ificant difference between 
mean scores of pre- and post-tests for the same level 
of grades 4, 5 and 6 in the two groups (control and ex­
periment) using the t - te s t  technique.
All the mean scores of a l l  the pre- and post-tests for the two groups 
were presented in Appendix No.22.
- Results of the spoken language test
All t - te s t  results of the three grades of the control group were not 
significant at level 0.01, as shown in Table No.45.
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In the experimental group, a ll the aspects of the test were sig­
n if ican t at level 0.01 for the three grades, except words per sentence, 
which was not s ign ificant at level 0.01 for the fourth and sixth grades 
(see Table No. 46 ).
Table No. 45 The t - te s t  results of the spoken test  
______________ for the control group by grades______
Grade TW TS WPS SQ AC dF
4 1.26 1.50 0.58 1.04 zero 21
5 2.54 0.29 0.54 1.67 0.35 15
6 0.78 0.13 0.16 1,12 zero 24
Table No.46 The t - te s t  results of the spoken test for  
 the experimental group by grades_________
Grade TW TS WPS SQ AC dF
4 12.24 7.81 0.11 12,08 14.41 21
5 17.77 6.58 3.40 14.86 7.05 15
6 13.33 10.00 1.82 4.42 9.22 24
- Results of the written language test
Table No. 47 shows the t - te s t  results of the three grades of the 
control group and these reveal that a l l  of them are not s ign ificant at 
level 0 .01, with the exception of the total words (TW), syntax quotient 
(SQ) and abstract-concrete (AC) for the sixth grade. However, when 
compared to the mean scores in the discussion sections, i t  can readily  
be seen that the mean (x) of the pre-test on the above aspects was higher
than the mean (x) of the same group at post-test; [ (x )  of TW in the 
pre-test is 25.71, and in the post-test is 19.64, that of SQ in the pre­
test is 63,90 and in the post-test 56.04, the x of AC in the pre-test
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is 7.23 and in the post-test is 5 .02]. This means that the pupils did 
not gain scores in the post te s t ,  but deteriorated in some aspects. 
There was therefore no progression and the results are s ign ificant in 
th e ir  deterioration.
Table No.47 The t - te s t  results of the trfree grades of the 
______________ control group in the written test___________ _
Grade TW TS WPS SO AC dF
4 0.71 0,86 0.48 0.25 1.57 21
5 0.44 1.06 0.39 1.30 0.85 15
6 3.18 2.35 0.21 3.36 3.48 24
All the t - te s t  results in the written tes t fo r  the three grades of 
the experimental group, however, were s ign ificant at level 0.01, as shown 
in Table No. 48.
Table No. 48 The t - te s t  results of the three grades of the 
______________ experimental group in the w ritten test_______
Grade TW TS WPS SQ AC dF
4 18.89 10.67 6.78 14.46 4.75 21
5 11.22 6.24 4.78 8.05 8.09 15
6 7.70 3.60 7.15 7.40 9.90 24
Results of the mathematics attainment test
The results of the t - t e s t  of the mathematics for the three grades 
of the control group are shown in Table No. 49. The results of grades
4 and 6 were not s ignificant at level 0 .01, but the results of the f i f t h  
grade were s ign ificant at level 0.01. Hence, the pre-test mean (x) 
score (55.00) was higher than the post-test (x) score (42.5) as in the 
written tes t. Most of the pupils had lower scores in the post-test,  
rather than gains. Therefore, i t  could be said that these results con­
firm that the pupils in the control group performed badly.
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Table No. 49 The t - te s t  results of mathematics for the 
three grades of the control group________




However, the results of the t - te s t  for a l l  the grades in the experimental 
group were s ignificant at level 0.01., as shown in the following table:
Table No. 50 The t - te s t  results of mathematics for the 
three grades of the experimental group




Results of the science attainment test
>
Tables Nos. 51 and 52 i l lu s t ra te  the t - t e s t  results of science for 
the three grades of the control group and of the experimental group.
The figures reveal that the results were s ign ificant at level 0.01. This
is because the pre-test mean scores (x) of each grade of the two groups 
is zero. Nevertheless, the three grades in the experimental group s t i l l  
gained higher results than those of the control group. For example, 
grade 4 of the experimental group gained six times more than grade 4 of 
the control group and so on.
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Table No. 51 The t - te s t  results of science 
for the three grades of the 
______________ control group________________
Grade Science test dF
4 11. 10 21
5 12.08 15
6 18.79 24
Table No. 52 The t - te s t  results of science 
for the three grades of the 
experimental group




I I I  Third statement:
To find i f  there were any s ign ificant differences 
between mean scores of pre- and post-tests for 
matched grades by using the t - te s t  technique
Matched grades were previously described in Chapter 5, but b rie fly ;
Grades 4, 5 and 6 (School No.î. experimental) matched with:
Grades 4, 5 and 6 (School No.6, control)
Grade 4 (School No.2, experimental) matched with:
Grade 4 (School No.4 , control)
Grades 5 and 6 (School No.2, experimental) matched with:
Grades 5 and 6 (School No.5, control)
Grade 4 (School No.3, experimental) matched with:
Grade 4 (School No,5, control)
Grades 5 and 6 (School No.3, experimental) matched with:
Grades 5 and 6 (School No.4, control)
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All the mean scores (x) of the above matched grades of a l l  the pre-
and post-tests are presented in Appendix No.23.
-  Results of the spoken language test
The t - te s t  results of the spoken language test for the matched grades
of the fourth grade were i l lu s tra te d  in Table No.53, This table shows 
that a l l  the results for the control schools (4, 5 and 6) were not sig­
n if ican t at level 0.01, but a l l  the results of the experimental schools 
(1, 2 and 3) were s ign ificant a t level 0 .01 , with the exception of WPS.
The results of the t - te s t  of the matched grades ( f i f t h  grade) mani­
fest that a l l  f i f t h  grades at the experimental schools had s ign ificant  
differences at level 0.01 in to ta l words (TW) and syntax quotient (SQ) 
and a ll  the grade fives in the experimental schools obtained non sig­
n if ican t differences at level 0.01 in words per sentences (WPS). However, 
the above grade at school No.1 obtained non significant differences 
at level 0.01 in abstract-concrete (AC), school No.2 obtained non sig­
n if ican t differences at level 0.01 in to ta l sentences. Yet a l l  of the 
matching grades in the control schools (4, 5 and 6) had non s ign ificant  
differences at level 0.01 at a l l  the aspects of the language test (see 
Table No. 54 ).
The results of the matched grades at the sixth grade reveal that 
there were non significant differences at a l l  the aspects of the spoken 
language test at level 0.01 at the control schools (4, 5 and 6 ) .  How­
ever, the matching grades in the experimental schools (1, 2 and 3) obtained 
the following results. Matching grades in School No.1 had sign ificant  
differences in a l l  the aspects of the tes t at level 0.01. Matbhing grades 
in School No.2 had non sign ificant differences in total sentences (TS) and 
words per sentence (WPS) at level 0.01. Matching grades at School No.3 had 
non s ign ificant differences in WPS at level 0.01. Table No.55 i l lu s tra te s
th is .
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Table No.53 The results of the t - t e s t  of the matched
groups of the fourth grade (spoken language 
tes t)  _____ ________
Schools TW TS WPS SQ AC dF
1 10.97 4,56 0.04 10.35 7.00 6
6 0.88 zero 1.23 0.40 0.58
2 6.09 4.43 0.90 5.66 9.71 7
4 2.59 zero 0.31 0.43 0.96
3 9.86 4.83 2.04 8,63 9.07
5 0.19 2.04 1.40 2.34 zero 6
Table No.54 The results of the t - te s t  of the matched 
groups for the f i f t h  grade (spoken language 
tes t)
Schools TW TS WPS SQ AC dF
1 9.84 7.67 1.74 6.75 5.00
6 2.60 zero 0.04 0.66 zero
3
2 10.77 2.71 3.77 13.29 6.93
5
5 0.60 zero 0.22 0.86 0.17
3 12.04 4.39 1.73 6.83 5.31
. 4 1.75 zero 0.47 1.21 zero
5
Table No.55 The results of the t - te s t  of the matched
groups for the sixth grade (spoken language 
test)
Schools TW TS WPS SQ AC dF
1 13.14 7.84 5.39 7.04 5.81 9
6 1.25 1.01 0.38 0.77 0.56
2 4.20 3.03 0.78 6.78 6.32
5 1.19 1.00 1.00 1.79 0.54
5
3 12.59 11.09 1.16 5.42 8.22
8
4 0.43 0.71 0.65 0.27 zero
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- Results of the written language test
All the t - te s t  results reveal (Tables Nos.56 -58 )that matching grades
in the control schools obtained non-significant differences at level 0 . 0 1 , 
except the tota l words (TW) of the fourth grade at School No.6 , which 
were s ignificant at level 0.01. However, i f  one looks back to the mean, 
i t  can be seen that the pre-test mean score (x) was higher than the post­
test mean score (x ). This means that the pupils did less well in the 
post-test, rather than gaining more marks.
With the matching grade in the experimental schools (1, 2 and 3)
however, there is a s ign ificant difference at level 0,01 in most of the 
aspects of the written language tests. Hence School No.1 obtained non 
sign ificant differences at level 0.01 in abstract-concrete a t fourth and 
f i f t h  grades. Grade six in the same school had non sign ificant d i f ­
ferences in total sentences and words per sentence. Grade 5 a t School 
No.2 had non significant differences at level 0.01 in words per sentence 
and grade six in the same school obtained non sign ificant differences  
at the same level in total sentences and words per sentence and also in 
syntax quotient. School No.3, grade 4, obtained non s ign ificant d i f ­
ferences in words per sentence. However, grade f ive  in the same school 
obtained non significant differences at level 0.01 in total words and 
words per sentence and grade six had non sign ificant differences a t  the 
same level in total words.
- Results of the mathematics attainment test
All grades at the control schools got non s ign ificant difference  
results at level 0.01, as shown in Tables Nos.59-61, except grade five  
at School No.4. Yet the mean score (x) of the pre-test for the above 
grade got higher scores (x = 53.33) than th e ir  mean score of the post­
test (x = 37.35). This means, as mentioned before, that the pupils did
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Table No. 56 The results of the t - te s t  of the matched 
groups of the fourth grade (written language 
tes t)
School TW TS WPS SQ AC dF
1 12. 05 8.20 8.72 10.15 3.24













3 8.98 7.05 1.73 6.36 7.43
5 1.10 3.36 0.23 2.42
0
1.43
Table No. 57 The results of the t - te s t  of the matched 
groups of the f i f t h  grade (written language 
tes t)
School TW TS WPS SQ AC dF
1 14.03 6.73 3.04 6.57 4.96 2
6 1.32 1,67 0.61 0.53 1.41
2 5.34 10.33 3.17 6.06 5.72 c














Table No. 58 The results of the t - te s t  of the matched groups 
of the sixth grade (written language tes t)
School TW TS WPS SQ AC dF
1 7.87 1.96 2.71 6.45 6.54
6 0.81 1.26 1.85 0.71 3.04
9
2 6.21 1.38 2.17 3.91 6.32
5
5 2.37 0.54 0.50 0.69 1.86
3 2.82 4.47 4.78 3.38 9.04
8
4 3.72 2.02 0.45 5.47 3.02
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not gain any marks in the post-test.
However, the t - te s t  results of a ll  the experimental schools were 
sign ificant at level 0.01, as shown in the following tables:
Table No.59 The t - te s t  results for the matched grades
_______________ of the fourth grade at mathematics_______













Table No.60 The t - te s t  results for the matched grades
of the f i f t h  grade at mathematics










Table No.61 The t - te s t  results for the matched grades 
of the sixth grade at mathematics










- Results of the science attainment test
All the t - te s t  results of this test for the grades at the experi­
mental schools were s ign ificant at level 0.01 (see Tables Nos52-64).
All sixth grades at the control schools obtained s ign ificant results at 
level 0.01, as shown in Table No.64. However, grade f ive  at School 
No.4 was the only grade to obtain s ign ificant results at level 0.01 (see 
Table No. 63).
Table No.62 The t - te s t  results for the matched grades 
of the fourth grade at the science 
attainment test
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Table No.63 The t - te s t  results for the matched grades of 
the f i f t h  grade at the science attainment 
test










Table No. 64 The t - te s t  results for the matched grades of 
the sixth grade at the science attainment 
test









Grade four at Schools Nos. 6 and 4 obtained s ign ificant results  
also (see Table No. 62 ). These control schools obtained s ign ificant  
differences in the science te s t ,  because, as has been mentioned previously, 
a ll the pupils in the two groups got zero in the pre-tests. However, 
the experimental schools s t i l l  obtained higher results than the control 
schools.
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(11) Results and discussion of observation
As previously mentioned, the aim of using observation was to find  
out what actually  happened in the classroom while the learning materials 
were being used.
The checklist (see page 146) was designed to record the observation 
of pupils.
The experimental shcools started the three units a t weekly intervals  
to allow the investigator to observe the same lessons in sequence with 
each school. Two pupils were selected and observed a t  each lesson. In 
the 'Plants' and 'Fractions' un its , over the course of a week, a l l  the 
pupils in the classes (two pupils per lesson) were observed. However, 
in the 'Magnetism' un it , the observation of a l l  pupils in the class took 
more than a week at Schools Nos. 1 and 3, because there were only three 
science lessons per week (School No.1 having 10 pupils and School No.3, 9) 
During observation, at the end of each two minutes, the a c t iv i ty  of 
pupils was recorded. The length of the lesson was d if fe re n t for mathe­
matics and science and differed from grade to grade as shown in Table 
No.32 , on page
Each pupil was observed twice in mathematics and twice in science.
The observation took place during the f i r s t  and la s t  weeks of the course 
with regard to the two schools mentioned above (Nos.1 and 3 ),
The method of analysing the observation data was to add a l l  the 
minutes fo r  one category for a l l  the pupils in the same grade a t the 
three schools, then ascertain the mean (x) minutes fo r  this category.
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These means (x) for the f if te e n  categories of the three grades at 
the schools are displayed in Figures Nos. 6-17 (see Appendix No.24). 
Figure 6 shows the f i r s t  observation of the mathematics lessons for the 
fourth grade at the three schools, and Figure 7 i l lu s tra te s  the second 
observation of the mathematics lesson for the fourth grade at the three 
schools. Comparing the f i r s t  and second observations, for Section 1 
the pupils gave more time to reading on the second observation than on 
the f i r s t  and the pupils controlled themselves. They appear to be ac­
quiring better knowledge of the language.
In Section 2, talk ing to one pupil or to the group was related to 
the questions on the worksheet. The pupils on the course showed some 
communication with the group, as well as with another pupil, from the 
f i r s t  observation to the second. The time spent on talking and l is te n ­
ing was not very d if fe re n t ,  as had been the case in the f i r s t  observation, 
and i t  may be that the pupils learnt from listening to each other's new 
experience, as well as learning from ta lking.
Section No.3 - the time spent in categories 8 and 9 increased or 
decreased, depending on the questions in the worksheets. In category 
No.10, where the teacher helps the pupil to do his practical work, the 
time increased, because the teacher started to become fam ilia r  with her 
role in the new method. This indicated that the contacts between the 
teacher and the pupils increased, because they worked together.
Section No.4 - this section included the pupils' behaviour not 
related to the task. This d iffe rs  from grade to grade and from lesson 
to lesson. I t  related to what happened before the lesson and during 
the lesson. For example, the pupils argued for no apparent reason 
sometimes, or they talked about what they saw last night on the
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te le v is io n   This category seemed to the investigator to be useful,
because i t  encouraged the pupils to speak together. However, the 
pupils spent l i t t l e  time on this a c t iv i ty ,  because they were fu l ly  
occupied by th e ir  work. This gave a good indication that they enjoyed 
the work and had positive reactions to this unit.
Section No.5 - category No.15 decreased considerably, because 
teachers mastered the new rules of controlling the classroom. Besides 
which, the pupils did not need a long time for the teacher to explain 
the lesson, since th e ir  language had improved, they could read the 
m ateria l, and they could understand what the material required much 
better than during the f i r s t  observation.
The decrease in the time taken for this category gave the teacher 
more time to help the pupils indiv idually  and as a group.
The results of the observation for the f i f t h  and sixth grades were 
sim ilar to those of the fourth grade. An analysis was carried out of 
pupils who were observed in the same lesson at the f i r s t  and second ob­
servation in mathematics and science at each grade in the three schools, 
and is i l lu s tra te d  in Figures Nos.18-29. I t  would seem that there 
was a difference between the f i r s t  and second observations in both 
subjects (mathematics and science) for the six pupils in the same grade, 
but d if fe re n t schools. However, the difference between the two ob­
servations in both these subjects was the same for a l l  pupils in these 
grades a t the three schools.
The pupils engaged in d iffe ren t a c t iv it ie s  in these two subjects 
and they had more opportunities fo r working with one another, discussing, 
reading, writing and doing practical work, etc. Most of the above
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categories increased the amount of social interaction between the pupils 
and between the pupils and th e ir  teachers. This social interaction  
gives increased exposure to speech (Bench and Bamford, 1979). As 
stated in Chapters 2 and 4, these methods improve the knowledge of pupils, 
as well as improving th e ir  language,
( i i i ) Results and discussion of interviews with teachers and pupils
The teachers and pupils involved in the course were interviewed to 
find out how the course was viewed.
- Interviews with the teachers:
The following core questions were used for the teachers' 
interviews:-
1. What is your reaction towards the units?
2. What is your opinion about this method of teaching
hearing impaired children?
3. How did the pupils generally react to the unit?
4. What are the management problems you have had to
solve and how did you use the management guide?
5. What is your opinion about this method concerning 
the talking and writing of the pupils?
The results of the interviews with the teachers were very in te r ­
esting. All of them had positive reactions with this method. One 
said "Although i t  is new fo r  me, I am very glad to teach i t "  and others 
mentioned "The method is very new and satisfying for the teachers, 
especially when considering that this unit is a d i f f i c u l t  one, even for  
normal pupils."
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The teachers expressed the opinion that this was a successful method
for teaching the hearing impaired because i t  gave the information to the
hearing impaired pupils step by step and there was a mutual exchange 
between pupil and teacher, "The explanation for the content was very 
clear."  "The pupils used a l l  th e ir  a c t iv i t ie s ,  not only w r it in g , but 
reading, speaking and doing practical work which helped them to under­
stand the units." "The pupils perceived the lesson quicker than the 
trad itiona l method which I had been using. They recalled what was 
learnt every time you asked them about this content." One of the 
teachers emphasised this comment by saying "Once we went on a picnic 
to the garden. After a while the pupiils came to me with some plants 
and started to call each part of the plant and argued about what the 
flower's colour was and what i t  looked l ik e .  Why this grass is green
and the other is yellow." The teacher continued " I t  never ever
happened before." Another teacher said " I t  is an excellent method 
for teaching pupils with impaired hearing. They comprehend the 
material very easily , due to the visual aids such as colour, pictures, 
cutouts, etc,  y which help them to stay in the class and get interested  
in i t . "  Another teacher claimed " I t  also helps some pupils to calm 
down, l ike  EASA, who never pays much attention ,"
Generally, the pupils' reactionsto the unit were also positive.
This was supported by a l l  the teachers with comments such as: "pupils
had higher a c t iv ity  because of the practical aspects in this unit and 
the mutual help among them to ta lk  more." Another teacher said "New 
relationships were established between the pupils in the classroom, such 
as in break time." Another stated "We can feel the in terest from the 
pupils when they carried on and paid attention to what was being taught, 
although the bell rang."
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The teachers were then asked i f  there were any problems or d i f f i ­
culties in using the learning materials and teaching strategies with 
pupils. All eleven teachers said there was no d i f f i c u l t y ,  because 
"everything was c lear, part icu la rly  the teacher's guide and in addition,
U
your in i t ia l  training with us was good.
The last question related to the teachers' opinions about the value 
of the method with regard to the development of language for the pupils. 
There were the following comments: "This method has raised the talking  
capability  and w rit ing , as well as reading, of the pupils, although not 
a l l  of them to the same extent. They had increased th e ir  vocabulary." 
"They learnt the geometrical forms, measurements with the aid of a ru le r ,  
even the English numbers which were written on the ru lers ."
- Interviews with the pupils
The following core questions were used for the pupils' interviews:
1. What is your reaction towards the units?
2. How does the unit compare with your previous mathematics
and science studies?
3. How did you find the network of the worksheets?
Can you easily  progress from one a c t iv ity  to another?
4. Did you have any d i f f ic u l ty  with words used?
5. Is i t  d i f f i c u l t  to understand these worksheets?
6 . What new words have you learnt? What do they mean?
Where do you think you w ill  use these words?
7. Did you enjoy working with your partner? Did you 
ta lk  to one another?
8 . Would you like  to learn other subjects this way?
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The pupils' interviews yielded some very interesting results.
All of them had positive reactions towards the units and were happy 
to work with this method.
Their answers to the second question indicated that they had 
achieved greater understanding in science and mathematics because of 
the variety of lesson a c t iv i t ie s ,  such as reading, w riting and practical 
work. The old method was that of copying the teacher's blackboard 
notes only. They could not ask questions of the teacher and were 
afra id  the teacher would clean the blackboard before they had finished  
writing.
All the pupils found the network helpful in progressing from one 
worksheet to another, as well as in. progressing from one a c t iv i ty  to 
another. However, a l l  agreed that teacher guidance on the method 
was required in the introductory lesson.
The pupils admitted to having d i f f ic u l ty  with some of the technical 
words, but the glossary sheet aided understanding. The teacher 
explained any words i f  asked about th e ir  meaning. (The investigator's
view is that there were some d i f f i c u l t  words because pure Arabic was 
used. )
The pupils were then asked i f  the worksheets were d i f f i c u l t  to 
understand. They claimed that i t  was not d i f f i c u l t  to understand the 
worksheets and repeated that they were happy to work with this method 
because i t  allowed time to question and discuss with friends and the 
teacher what they did not understand.
All the pupils affirmed that they had learnt many new words, 
together with th e ir  meanings. Some examples of th e ir  responses are:
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"When I did some gardening with my father la s t  Friday, I recognised the 
difference between annual and perennial plants," "When my brother 
wants to share a bar of chocolate with me, I give him exactly h a lf ,  as 
i f  I had measured i t  with a ru le r . In addition to h a lf ,  I also know 
a ll the words which are used in the Fractions un it ."  (The investigator 
asked him what the meaning was of the numerator and denominator and he 
answered without any hes ita tion .)  Another pupil said "I know now when 
my mother sends me to buy some cream that I need more money to buy a 
half than to buy a quarter."
The pupils enjoyed working with th e ir  partner because in talking  
together when working they understood the lessons better. By discussion 
they helped each other to correct language, select correct answers to 
any questions, in addition to completing the practical work.
All the pupils would prefer to be taught other subjects in this way.
They emphasised the learning of mathematics o v e ra ll ,  science subjects,
h istory, geography and the Arabic language.
( iv )  Analysis and discussion of the record card
The record cards of a l l  the pupils a t  the three schools (expérimental
group) were read (see microfiche). From the analysis of the record 
cards of the fourth grade at the three schools, i t  was found that a l l  
the pupils had completed a l l  the worksheets which made up the Fractions 
and Plants units. However, a ll the pupils in the fourth grade, with 
the exception of those at School No,1 did not find worksheet 
(soldiers) easy to solve and need further explanation by the teacher 
and had to do the exercise twice before solving i t  correctly . I t  
is reasonable to assume that the ease with which the pupils at School 
No.1 solved the ir  worksheets was because the teacher had a degree in 
science and her explanation at the Commencement was probably of a higher
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standard than those of the other teachers, who had never taught the 
Fractions unit before. Teachers not only require train ing in teaching 
the hearing impaired, but also require courses on the basic information 
contained in the subjects before they are competent to pass this know­
ledge on to the pupils.
In the Plants u n it ,  a l l  the worksheets were done, but a l l  the pupils 
in grade four a t the three schools found d i f f ic u l t y  working with 
worksheets (stems store food), (leaves), and (leaves store 
food). This probably means that these worksheets were o f a higher level 
than th e ir  cognitive leve l,  or that they need to be explained more c learly  
in simple language, or perhaps omitted from grade four, because i t  was 
noted that a l l  pupils had the same d i f f i c u l t y ,  regardless of who taught 
them.
No such problems were experienced by the pupils in grades f iv e  and 
six with the mathematics and science worksheets. Only a few pupils 
had to rework the questions and some of the experiments before obtaining 
the right answers and this is considered to be due to the individuals 
and the ir  a b i l i t ie s .  All pupils completed a ll  the worksheets fo r  the 
mathematics and science units.
-  1 8 0  -
2. Matched Pairs
There were seven matched pairs a t  the six schools; one pa ir  a t  fourth 
grade, two at f i f t h  grade and four at sixth grade. The factors which
were taken into account for matching were:
- written language pre test;
-  the degree of hearing loss;
-  IQ (see Chapter 5, Tables 6 - 8 ),
All the matched pairs were tested on th e ir  spoken and written language, 
mathematics and science attainment. In addition, the control group was 
observed by the investigator once in mathematics and once in science. The 
experimental group were observed by the investigator add itionally  in th e ir  
own classroom, once in mathematics and once in science. The children in 
the experimental group were also interviewed by the investigator and th e ir  
record cards were analysed.
The basic social health and educational information was extracted 
from pupils' personal records and conversation with social workers, as 
well as the information on parental education background.
This section contains a report on one of each of the matched pairs 
described above, e.g.  y one from fourth grade, one from f i f t h  grade and one 
from sixth grade. The other matched pairs are detailed in the Appendix 25.
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( i ) Matched pair at fourth grade
(a) Seham (experimental school)
Seham is a fourth grade pupil at experimental school No.1. She is 
nine years and three months old and has three sisters and three brothers. 
She is the middle sibling with three older sisters and three younger 
bothers. Her father works qs a gardener and is only just able to read 
and w rite . Her mother is a housewife and is i l l i t e r a t e .
Seham's hearing impairment was caused by having whooping cough when 
she was 18 months old. This hearing loss was not discovered until she 
was six years old and about to s tart school. As mentioned e a r l ie r ,  
there is no general hearing screening test in Iraq.
From the age of s ix , Seham attended the special school fo r  hearing 
impaired children, having completed a l l  the admission stages. She has 
a 50 dB hearing loss and her IQ, as determined by the 'Draw a Man' test 
was 1 1 2 .
Seham is very shy and quiet and th is has exacerbated her problem 
because of a lack of communication between her and her teachers and her 
peer group. She experiences many problems - lack of expression, poor 
w riting, in a b i l i ty  to pay attention to the teacher and reading - which 
affect her educational development.
During the six weeks course, Seham has demonstrated rapid progress 
in both spoken and written language, as can be seen from the pre- and post­
test scores (see Figures 30 and 31), Her progress in mathematics and 
science over the period of the course is shown in Figures 32 and 33. These 
pre- and post-test scores would suggest rapid and s ign ificant improvement.
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Seham learnt to pay attention to the teacher and concentrate on the 
work sheets. Photograph 13 i l lu s tra tes  this point. Seham showed an 
a b i l i ty  to speak and co-operate with the teacher and other pupils and her 
level of classroom participation also increased (see photograph 14). Her 
writing improved, as did her a b i l i ty  to answer questions from the work 
sheets. This was recorded by her teacher on the record card - i l lus tra ted  
in photograph 15.
Observation by the investigator over a period of f i f t y  minutes during 
science and forty minutes during mathematics demonstrated the amount of 
time spent on a variety of a c t iv it ie s  (see observation check l i s t  shown 
on page 185).
Photograph N o.13 Seham reads the mathematics work sheet
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Photograph No.14: Seham explains the lesson (science)
Photograph No.15: Seham occupied with her writing.
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Behaviour observed Mathematics Science
1. The pupil by him/herself
1 ) searching the materials 2 2
2) reading the materials 2 4
3) writing 4 4
2. The pupil with his/her group
4) talking to another pupil 2 6
5; ta lking to the group 2 2
6 ) listening to another pupil 2 4
7) listening to the group 2 2
3. Practical work
8 ) doing some practical work alone 4 6
9) doing some practical work with « ^
a friend  ^ ^
10) doing some practical work with « o
the help o f the teacher
11) doing some practical work with g 2
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv i t ie s  not 2 0
related to task
5. Teacher talks to pupils
13) at pupil's  request 2 2
14) without a request from the 2 2
p u p il.
15) by giving an announcement, t a lk ,
explanation to the whole 8 5
group/class
Seham*s observation check l i s t  over fo r ty  minutes during mathematics
and f i f t y  minutes during science.
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(b) Telba (control school)
Telba is a pupil in the fourth grade at school No, 6 (control school), 
who was matched with Seham at school No.1.
Telba is nine years and f iv e  months old. She has four brothers.
She is the oldest child in the family. Her father works as a labourer 
in a shoe factory and his education level is such that he can read and 
w rite . Her mother is i l l i t e r a t e  and a housewife.
When Telba was only 24 months old, she had measles with a high fever, 
which affected her hearing. As previoulsy mentioned, there was no hearing 
test until she attended this special school a t six years olid. She passed 
through a l l  stage for admission to this school. She has a 53 dB hearing 
loss. Her IQ, as determined by the 'Draw a Man' test was also 112.
Although she is qu iet, she has no problem with communicating with 
other pupils, or with her teachers. She pays attention to her teacher, 
she copies the lesson from the blackboard. Despite her hearing im­
pairment and consequent lack of language development, her overall educa­
tional development is good.
Figures 34-37 i l lu s tra te  her results in the language, mathematics and 
science pre- and post-tests.
During the course, the investigator observed Telba in the classroom, 




Behaviour observed Mathematics Science
1. The pupil by him/herself
1 ) searching the materials
2 ) reading the materials
3) writing 18 26
2. The pupil with his/her group
4) talking to another pupil
5) talk ing to the group
6 ) listening to another pupil
7) listening to the group
3. Practical work
81 doing some practical work alone
9) doing some practical work with
a friend
1 0 ) doing some practical work with 
the help of the teacher
1 1 ) doing some practical work with 
the help of a friend
4. Playing
] 2)  behaviour and activ ités  not 
related to task
5. Teacher talks to pupils
13) at pupil's  request
14) without a request from the 
pu p il.
15) by giving an announcement, t a lk ,
explanation to the whole 22 24
group/class
Telba's observation check l i s t  over fo r ty  minutes during mathematics
and f i f t y  minutes during science.
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(11) Matched pair at f i f t h  grade
(a) Mohaned (experimental school)
Mohaned is a pupil at grade five  in school No,3, which is an experi­
mental school.
Mbhaned is ten years and three months old. He has three sisters  
and three bothers and he is the youngest. He was diagnosed as a hearing 
impaired child with 66 dB hearing loss and has an IQ of 113, He had 
jaundice when he was just 29 months old, which caused his hearing impair­
ment. He attended the special school at six years old. His father and
mother were educated to primary school le v e l.  His father works as a 
labourer and his mother is a housewife.
He had a very bad report. He does not come to school regularly ,
but attends only once a week. Fortunately, he came to the school when
the language pre-test was administered to the pupils. Since that day 
he started coming to school every day. His teacher was surprised and 
asked him why he now came to the school every day, He replied ' I l ike  
pictures and s to r ies .' 'I l ike  mathematics and science now.' 'I l ike  to 
speak f re e ly . '  He continued 'You have never helped me to understand the 
lesson, but now I do not care i f  you are in the classroom or not, I can 
teach myself.' The teacher re a l ly  was embarrassed by th is ,  but she has 
a high morale and said ' I see! Why did you not t e l l  me this before?'
He replied ' I was afraid that you would h it  me!' Then she asked him 
'Are you happy now?' to which he replied 'Yes I am, and I am going to 
come to school every day to learn, then I can work and l i v e . '  He was 
rea lly  aggressive with her. The teacher then turned to me and said 
'Do not believe him - I have never h it  any pu p il , '
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Mohaned began to come by public 'bus to get to the school early .
He was afra id  to miss the lesson in the morning, which made his family  
and the school worried about him.
During the course, he began to mix with other pupils and his teachers. 
He began to speak more free ly  with other people and became curious. For 
example, one day my brother gave me a l i f t  to Mohaned's school early  in 
the morning and we saw him standing outside the school because the 
cleaner had just cleaned the school and sent him out. He came towards 
us and said 'Good morning - where have you been? I have not seen you
for a long tim e.' He did not give me a chance to reply, but continued
'Who is that chap?' I said 'My brother'. He said ' I  see, I thought 
he was your son. So why is he so thin? Oh, he is very t a l l . '  My 
brother smiled, then Mohaned asked him 'Would you be upset i f  I t e l l  you 
something?' My brother said 'No, ask what you l i k e , '  Mohaned put 
his hands in his trouser pockets and looked up, thinking as we waited 
for him to speak. 'Ah, you look like  a wire -  t a l l  and th in , but would 
you l ik e  to be my f r ie n d ? . . . '  and for nearly half an hour he was chatting 
with my brother.
To return to the subject of Mohaned iin the classroom, he is trying  
to work harid to show the teacher that he is improving. He has progressed 
in answering questions in both mathematics and science. This was 
entered on his record card by the teacher in these words: 'He participated
in explaining the lesson to the teacher, as well as the pupils (see photo­
graphs Nos, 16 and 17).
His language and knowledge in mathematics and science were tested 
with the same pre- and post-tests used with other pupils. The results
of these tests are shown in F i g u r e s  Nos. 38-41.
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His behaviour, as with other matched pairs, was observed in the 
classroom once in mathematics and once in science (see page 194).
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Photograph 16: Mohamed explains the mathematics lesson to the
teacher.






The pupil by him/herself
1 ) searching the materials
2 ) reading the materials
3 ) writing
Mathematics Science
2. The pupil with his/her group
4 )  talking to another pupil
5) ta lk ing to the group
6 ) listening to another pupil
7) listening to the group
3. Practical work
8 ) doing some practical work alone
9) doing some practical work with
a friend
1 0 ) doing some practical work with 
the help of the teacher
1 1 ) doing some practical work with 
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv it ie s  not 
related to task
5. Teacher talks to pupils
13) at pupil 's  request
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,  
explanation to the whole 
group/class
Mohaned*s observation check l i s t  over fo rty  minutes during mathematics
and f i f t y  minutes during science.
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(b) Read (control school)
Read is a pupil in the f i f t h  grade at school No,4 (control school), 
who is matched with Mohaned at school No.3.
Read is ten years and eight months old. He has two sisters older 
than him and three younger brothers. His fa ther's  education level is
middle school and he is a policeman. His mother's education level is
primary school and she is a housewife.
Read had whooping cough when he was 30 months old, which caused his 
hearing impairment. He has a hearing loss of 66 dB and an IQ of 106.
He attended the special school at six years, f iv e  months.
His report is fu l l  of notes. For example, he does not do his home­
work regularly , does not respect his teachers or his group, does not pay 
attention to the teacher, is stubborn sometimes and argues a l l  the time 
with his group. Although he has a l l  the above problems, his expression
within language and his knowledge are at a good level.
His language and knowledge in mathematics and science were tested by 
the pre-tests before the beginning of the course and by post-tests at the 
f in ish . The results of these tests are shown in Figures Nos.42-45.
Redd's behaviour in the classroom was observed as before, once in 
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Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials
2) reading the materials 2
3) w riting 10 12
2. The pupil with his/her group
4) talking to another pupil
5) ta lk ing to the group
6 ) listening to another pupil
7) listening to the group
3. Practical work
8 ) doing some practical work alone
9) doing some practical work with
a friend
1 0 ) doing some practical work with 
the help of the teacher
1 1 ) doing some practical work with 
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv it ie s  not
related to task 10 8
5. Teacher talks to pupils
13) at pupil 's  request
14) without a request from the 
p u p il.
15) by giving an announcement, ta lk ,
explanation to the whole 20 28
group/class
Read's observation check l i s t  over fo rty  minutes during mathematics
and f i f t y  minutes during science.
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( i l l ) Match pair at sixth grade
(a) Nearna (experimental school )
Nearna is one of the pupils at grade s ix , school No.1 (experimental 
school) .
He is fourteen years old and has four sisters and one brother. He is 
in the middle. His parent's education level is university , both working 
as teachers at the middle school.
Nearna had mumps when he was 29 months old, which caused his hearing 
impairment. He has a hearing loss of 53 dB and an IQ of 100. He attended 
th is  special school at six years old, but has repeated two years.
He had very d iffe ren t reports from those of the other pupils in his 
group. F irs t of a l l ,  his teacher did not want him in the classroom any 
more, because - as she wrote - ' i t  is a l l  the same i f  he comes to the 
school or not. When he attends, he s its  in the classroom but never 
copies the lesson. He has never spoken with the teacher or the pupils, 
even outside the classroom. I t  would be much better i f  he were to leave 
the school and help his mother at home. How can his language and knowledge 
improve i f  he has these characteristics?'
As contained in his f i l e ,  the social worker v is ited  his family with 
him and he introduced her to his mother and his language expression was 
good. Her reaction was that Neama needs more care from the teacher to 
make him speak and write and co-operate with others.
During the course, Neama completely changed. He started to learn 
by becoming interested, as photograph No.18 i l lu s tra te s  ! He used a ll  
his senses for the experiment and at f i r s t  did not believe that the magnet 






-  2 0 0  -
Neama can be seen expressing realy in teres t, explaining to his friend  
how to correct the problem. He started to co-operate with the other
pupils and the teacher, which greatly improved his language and knowledge 
and this was confirmed by his record card.
At the end of the course, the teacher blamed herself for what she 
had written about him and commented 'A ll I said and wrote about him 
before is reversed now - thank god I did not dismiss him from the school.'
Ne^ma's language and knowledge in both mathematics and science were 
tested by the pre- and post-tests, and the results are i l lu s tra ted  in 
Figure46-45. His behaviour was observed once in mathematics and once in 
science by using the same methods (see p a g e  202) .
-  2 0 1  -
s I
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Behaviour observed Mathematics Science
1 . The pupil by him/herself
1 ) searching the materials 2 2
2 ) reading the materials 2 2
3) writing 8 6
2. The pupil with his/her group
4) talking to another pupil 2 4
5) talking to the group 2 4
6 ) listening to another pupil 2 2
7 ) listening to the group 2 0
3. Practical work
8 ) doing some practical work alone 10 4
9) doing some practical work with ^ z
a friend
1 0 ) doing some practical work with 2 2
the help of the teacher
1 1 ) doing some practical work with . «
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv it ie s  not g 2
related to task
5. Teacher talks to pupils
13) at pupil's  request 2 2
14) without a request from the o o
pupil.
15) by giving an announcement, ta lk ,
explanation to the whole 8 4
group/class
Neéfma's observation check l i s t  over f i f t y  minutes during mathematics
and fo rty  minutes during science.
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(b:) Zynal (control group)
Zynal is a pupil in the sixth grade at school No. 6 (control school).
He is matched with Neama at school No.1.
He is fourteen years old. He has two sisters and two brothers and 
is the eldest in the family. His fa ther's  education level is university  
and he works in an o ff ic e . His mother's education level is middle school 
and she works as an assistant teacher in a kindergarten.
His hearing impairment was caused by having whooping cough and a high 
fever at the age of 33 months. He attended this special school at the 
age of s ix , has a hearing loss of 53 dB and an IQ of 100.
He comes to school regularly and does his homework, but his communica­
tion with teachers and other pupils is less than the other pupils in his 
group. The teacher said that sometimes he looks at me in a strange manner, 
but never says a word.
I w ill  never forget when I was in his classroom and the lesson was 
over, he spoke to me with tears in his eyes and I prompted him 'Do you 
want to ask me something?' 'Yes, I want..' I said 'What?' He said
'Are you a new teacher? Are you going to teach us?' I re a l ly  did not
know what to respond. Then I said 'Yes, but not in your school.' Then 
he said in a very warm voice 'Could you please t e l l  our teacher not to 
ta lk  in a very high voice. Miss? We are deaf.' He said this word and 
looked as i t  something hurt him. 'But we have hearing aids and we hear 
quite well when she speaks. Why doesn't she use the amplification?'
I looked at him again and again and he re a l ly  looked sad by th is treatment.
I p rivate ly  thought that I hoped he would be in the experimental group, 
because he w il l  be happy and his language and knowledge w il l  improve more
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than would be the case in this school and probably his confidence as well
Zynal's language was assessed by the pre- and post-tests, as well as 
his knowledge in mathematics and science. Figures 50-53 i l lu s t r a te  the 
results of these tests.
His behaviour was observed once in mathematics and once in science 
by the same method (see page 206),





-  2 0 6  -
Behaviour observed
1. The pupil by him/herself
1 ) searching the materials




2. The pupil with his/her group
4) ta lking to another pupil
5) ta lk ing to the group
6 ) listen ing to another pupil
7) l is tening to the group
3. Practical work
8 ) doing some practical work alone
9) doing some practical work with 
a friend
1 0 ) doing some practical work with 
the help o f the teacher
1 1 ) doing some practical work with 
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv it ie s  not 
related to task
5. Teacher ta lks to pupils
13) at pupil 's  request
14) without a request from the 
p u p il.
15) by giving an announcement, ta lk ,  
explanation to the whole 
group/class
22 16
Zynal's observation check l i s t  over f i f t y  minutes during mathematics
and fo r ty  minutes during science.
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3. Discussion of the Results
The above results gave the investigator the impression that a fte r  
the six weeks course in Mathematics ( 'Fractions ' un it)  and Science ( 'P lants ' 
and 'Magnetism' u n its ) ,  the spoken and written language of the hearing 
impaired pupils had improved, in addition to th e ir  knowledge of the content 
of the subjects taught. On the other hand, the control groups generally 
showed l i t t l e  or no improvement in language.
On the following pages there is a discussion about the effects of 
the new teaching strategy on the results of the experimental group. In 
addition, some possible reasons for the retrogression of the results  
shown by the control group in the post-tests (language and knowledge) are 
given.
There were three statements in the results section of the language 
and attainment tests for the two groups (control and experimental) and 
the matched pairs , as fo llow s:-
1) To ascertain any s ign ificant differences between whole control
and experimental groups at the pre-tests (language 'spoken and
w rit te n ’ and attainment 'mathematics and science') and between
the same two groups at the same post-tests, with the aid of 
the Mann-Whitney U tes t.
2) To ascertain any s ign ificant differences between mean scores 
of the pre- and post-tests for the same level of grades 4, 5 
and 6 in the two groups, using the t - t e s t .
3) To ascertain any s ign ificant differences between the mean
scores of pre- and post-tests for the matched grades, using 
the t - te s t .
(1) language tests
In summary, the results of the language tests from the three statements 
reveal the following:
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1) F irs t  statement
All the results obtained from this statement were s ta t is t ic a l ly  sig­
n if ican t a t a level of 0 .01 , using the Mann-Whitney U test in spoken and 
written language, except words spoken per sentence, in the pre-test.
2) Second statement
From this statement, i t  is concluded that there were s ta t is t ic a l ly  
s ign ificant differences between the control and experimental groups in 
a l l  aspects of spoken and w ritten  language a t level 0 .01, using the t -  
te s t ,  apart from words spoken per sentence.
3) Third statement
All the results of the matched grades o f the control group were not 
s ign ificant in written or spoken language, (There were some significant  
results in the control group, but as previously stated, they revealed a 
s ign ificant regression.)
Many of the matched grades in the experimental group had more than 
one aspect of spoken and w ritten  language which did not show a s ta t is t ic a l ly  
sign ificant improvement a t a level of 0.01 ( t - t e s t ) .  Tables Nos.65 and 66 
i l lu s t ra te  th is:
Table No. 65 Results of the spoken language aspects for the 
experimental matched grades which were not 






2 WPS TS TS
WPS WPS
3 WPS WPS WPS
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Table No. 66 Results of the written language aspects for the 











The results of the matched pairs (control group) spoken and written  
language post-tests reveal that some of the pupils showed a s light im­
provement in one or two aspects. However, other pupils remained at the 
same le v e l,  with scores which were lower than those of the pre-test (see 
section on page 180 ).
The spoken and written language of matched pairs in the experimental 
group improved a great deal with the exception of Mohend (words spoken 
and written per sentence), Kesma (words spoken per sentence) and Neama 
(words spoken per sentence), (see section on page 180).
From these results, i t  would appear that the written language of the 
experimental group had improved in a l l  aspects of the te s t i  when large 
sample parametric or non-parametric s ta tis t ic s  were used, in addition to 
the findings of the matched pairs, with the exception of Moamad, who showed 
no improvement in words written per sentence, The results also show 
that the experimental group improved in th e ir  spoken language (apart from 
the WPS aspect). On the other hand, the control group did not show an
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improvement in th e ir  spoken or written language when the data were 
analysed using both the parametric and non-parametric techniques. Some 
of the individual pupils (matched pairs) showed a s light progress in 
some aspects of the language test.
According to the above results the words per sentence aspect (WPS) 
of the test did not improve in general.
Let us know consider the d if fe re n t aspects of the language tes t.
The discussion w ill  focus largely on written language, because there has 
been l i t t l e  research into the spoken language of the hearing impaired.
As Myklebust (1964), Quigley and Paul (1984) and Webster and Ellwood (1985) 
state, the written language of hearing impaired children has received 
more research attention than spoken language, because a written sample is 
sta tic  and less open to ambiguity. I t  is intended to compare the results  
of the written aspects of normal hearing children in Iraq with those of  
hearing impaired children in Iraq, because there is no Arabic test available  
for comparison with the results of the present study. I t  should be borne 
in mind, however, that the sample of normal hearing Iraqi children was 
small and the comparison is therefore lim ited.
I Total words (TW) aspect
The total words (TW) (spoken and w ritten) of the experimental group, 
as i l lu s tra ted  in the results section, improved in a l l  grades of a l l  school, 
with the exception of grade 6 in School No,3 (w ritten ). This is because 
hearing impairment lim its  the amount of written language used in a given 
situation. Even though progress is observed, the rate of maturation is 
s ign ificantly  reduced and the evidence does not suggest that retardation  
is gradually overcome (Myklebust, 1964), The teaching strategy, which 
was used with the experimental group, was the same. However, teachers
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were d if fe re n t. Individual differences in the expression of ideas in 
words, as well as confidence and social problems* should be taken into 
consideration.
A comparison between normal hearing children and hearing impaired 
children has been undertaken and is i l lu s tra te d  by mean (x) and standard 
deviations (SD) - the whole experimental group in a grade (e .g . ,  a l l  
pupils in grade 4 together, a l l  pupils in grade 5 together, and a l l  
pupils in grade 6 together, and a l l  control groups in the same grades 
in the pre- and post-tests). These are also compared with the normal 
hearing in grades as well. The results are shown in Tables
Nos.67-69.
Table No.67 The mean (x) and standard deviations of the 
written language tes t to ta l words (TW) for  
____________  the normal hearing__________________________
Grade^ X SD
2 56,60 32,43
4 82.93 : 31.36
6 110.93 52.26
Bowyer and others (1963) suggested that 'p a r t ia l ly  hearing children would 
have more social-emotional problems than e ither the profoundly deaf or the 
hearing, because they "belonged" to neither group' in Hawkridge, Vincent 
and Hales (1985), p,32.
Age range of normal hearing children is between 7-12. However, the age 
range of hearing impaired children is between 9^14, because the la t te r  show 
a retardation in language of more than two years (Hawkridge, Vincent and 
Hales, 1985).
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Table No. 68 The mean (x) and standard deviations (SD)of the 
written language pre- and post-tests for the 




Pre -tes t Post-test
X SD i  SD
4 13.44 2,22 63,26 3.03
5 19.39 1.99 85.19 4.38
6 25.65 2 . 2 2 65.32 3.38
Table No. 69 The mean (x) and standard deviations (SD)of the
written language pre- and post-tests for the





X SD X SD
4 10.19 2.22 12.73 2.28
5 19.11 1.97 19.08 2.32
6 25.71 2.20 19.64 2.55
From these tables i t  can be seen that normal hearing pupils wrote 
longer stories at d iffe ren t age levels than hearing impaired pupils 
(experimental and control groups in the p re -tes t) .  This finding is in 
agreement with Myklebust's results (1964), when he compared normal 
hearing pupils with hearing impaired pupils in this aspect of language.
The normal hearing children made rapid progress as they grew older. 
On the contrary, the hearing impaired children in both groups showed 
slower progress in the pre-test. However, looking at the results of the 
post-test of the experimental group, i t  appears that they had made
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remarkable progress a fte r  being taught by the new method, in contrast 
with the control group, who remained the same or got worse.
The results of the hearing impaired in both groups were affected
by the factors previously mentioned; in addition, the progress of the 
experimental group was also affected by the amount of content in the 
materials and the time spent on the course. For example, the mean 
score obtained by the f i f t h  grade on the post-test (TW) exceeds that 
obtained by pupils in the sixth grade, because there was more content and 
time spent on experimental material by pupils in the f i f t h  grade. I t  is 
of in terest to note that following the course, the scores obtained by the 
experimental hearing impaired group compare favourably with those of the 
normal hearing group, apart from the sixth grade,
I I  Total sentences (TS) aspect
Total sentences (TS) means the number of sentences used in this
test.
Hearing impaired children use shorter and simpler sentences than 
normal hearing children (Myklebust, 1964), (Webster and Ellwood, 1985).
The control group showed no s ign ificant difference between the pre- 
and post-tests in this aspect, but the experimental group (a l l  groups, 
particu lar grades, matched grades and matched pairs) had s ta t is t ic a l ly  
s ign ificant differences between the pre- and post-tests (spoken and 
written language), with the exception of some grades in some schools, as 
presented in Tables Nos. 65 and 6 6 , A possible explanation of this  
lack of improvement may be due to the teachers, the pupils themselves, or 
the language experienced during the course i t s e l f .  The findings from 
the comparison between the normal hearing and hearing impaired (see
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Tables Nos. 70 , 71 and 72 ) show that there are wide differences between 
the tota l sentences (TS) of the normal hearing and those of the hearing 
impaired for total sentences (TS). The normal hearing write  higher 
numbers of sentences than the hearing impaired (both experimental and 
control groups) in pre- and post-tests.
The normal hearing showed a s light increase from one grade to another. 
This finding is not in agreement with Myklebust's finding. He found that 
the normal hearing pupils showed rapid development between the ages of 
7 and 9 years, with l i t t l e  change in the following years. On the other 
hand, the findings of this study of the hearing impaired are in agreement 
with those of Myklebust, that the hearing impaired showed a steady growth 
from age to age.
A comparison between the experimental and control groups in the post­
tests indicates that the control group showed a s ligh t improvement or 
deterioration in contrast with the experimental group, which showed a 
great improvement in the post-test. Nevertheless, a follow-up study is 
required to find out the reasons behind the changes of the language results  
of the grades in the d iffe ren t schools and changes in d if fe re n t grades.
Table No. 70 The mean (x) and standard deviations (SD) of the 






Table No. 71 The mean (x) and standard deviations (SD) of the 
written tota l sentences (TS) for the hearing im- 




X SD X SD
4 1,42 0,93 6,65 1,14
5 4,22 1.29 8,75 1,18
6 5,68 1,31 7.63 1 , 2 2
Table No, 72 The mean (x) and standard deviations (SD) of the 
written total sentences (TS) for the hearing im- 




X SD X SD
4 2,91 0,94 3.20 1 , 2 2
5 4,39 1,40 3,97 1.13
6 5,73 1,31 4.40 1.46
I I I  Words per sentence (WPS) aspect
Hearing impaired children write  or speak in short sentences, which 
is confirmed by Cooper and Rosenstein (1966) as follows: '[Deaf children's]
written language, compared to that of hearing children, was found to con­
ta in  shorter and simpler sentences, to display a somewhat d if fe ren t dis­
tr ibu tion  of the parts of speech, to appear more r ig id  and more stereotyped 
and exhibit numerous errors or departures from standard English use'
(page 66 in Quigley and Kretschmer, 1982). Kowal (1979) also found that 
a c r ite r io n  of mean sentence length of three words seems to suit the 
a b i l i t y  of almost a l l  hearing impaired children, as 97% of them tended to
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speak in sentences of that length or longer, but for administrative ease 
he lengthened his test sentence to f ive  words and these were produced by 
87% of hearing impaired children. Myklebust (1964) found from admini­
stering his picture story test (written) with hearing impaired children 
that th e ir  sentences were short and simple and the differences between 
the hearing impaired and the normal hearing were highly s ign ificant at a ll  
age levels , as well as the rate of growth in the hearing impaired, which 
was much slower. The results of the present study were in agreement 
with the above results. Tables Nos.73, 74 and 75 i l lu s t ra te  the mean (x) 
and standard deviation (SD) of the normal hearing and the hearing im­
paired of both groups (experimental and contro l). I t  appears that the 
normal hearing use longer sentences than those of the hearing impaired 
in both groups in the pre-test and i t  is d if fe ren t from grade to grade, 
as with Myklebust's findings. However, the experimental group of the 
hearing impaired showed a great difference in the post-test, compared 
with normal hearing children and the control group of the hearing im­
paired. I t  appears from these results that the experimental group 
made good progress, whilst the control group showed no progress. This 
is related to the new teaching strategy and other reasons which w ill  be 
discussed la te r .
Table No. 73 The mean (x) and standard deviations (SD) of the 







Table No. 74 The mean (x) and standard deviations (SD) of the 
written words per sentence (WPS) for the hearing 





X SD X SD
4 5.14 1.33 9.83 1.43
5 5.10 1.23 9.90 1.38
6 4.96 1.14 8.97 1.39
Table No. 75 The mean (x) and standard deviations (SD) of the 
written words per sentence (WPS) for the hearing 




X SD X SD
4 4.99 1,32 4.73 1.42
5 4.86 1.41 4,67 1 . 12
6 4.94 1,18 4.91 1.29
IV Syntax (SQ) aspect
Every language has its  unique characteristics (see Chapter 4 for the 
rules of the Arabic language) and its  use assumes adherence to precedents 
which have evolved concerning a given symbol system. The rules which 
govern the use of language have been referred to as the parts of speech, 
sentence structure and grammar, syntax, referring to the patterns of 
formation and structure of sentences is more inclusive.
The syntax aspect includes four types of accuracy: syntax, word
formation, word choice and punctuation. When scored according to this  
scale, incorrect usage fa l ls  into three categories: word usage, word
ending and punctuation. Within each of these categories there are
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specified error types as follows: word usage: additions, omissions,
substitutions; word order; word ending: additions, omissions, sub­
stitu tions; punctuation: additions, omissions, substitutions (see
Chapter 4).
The origin of deriviant syntax in hearing impaired children does 
not arise from any in te llec tua l defect (Furth, 1966). The problem most
l ik e ly  arises from limited and distorted language to which most deaf 
children are exposed (De-Machin, 1981).
Brannon and Murry (1966) compared normal hearing, partia l hearing 
and deaf children's total spoken language output and syntactic accuracy 
by obtaining the number of addition, omission, substitution and word 
order errors observed in a spoken sample. The partia l hearing group 
resembled the normal hearing group in total output, but the deaf were 
s ign if icantly  lower on these measures. The differences between syntactic 
accuracy scores were s ign ificant among a l l  three groups. As the hearing 
level decreased, the accuracy of syntactic production decreased accordingly.
Myklebust (1964) compared normal hearing with hearing impaired children. 
He found that the normal hearing achieved higher scores than the hearing 
impaired, and also that the normal hearing made less errors than the 
hearing impaired. Moreover, as age increased, the error scores for the 
normal hearing decreased, whereas for the hearing impaired the scores 
remained remarkably similar from one age level to the next. The most 
common error was omission: essential words l e f t  out. Next in order of
occurrence was substitution, followed by addition and word order,
The investigator of the present study compared normal hearing with 
both groups of hearing impaired children (experimental and control) in 
pre- and post-tests by mean (x) and standard deviations (SD) (see Tables
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Nos. 76, 77 and 78).
Table No. 76 The mean (x) and standard deviations (SD) of the 






Table No. 77 The mean (x) and standard deviations (SD) of the 
written te s t ,  syntax quotient (SQ) for the hearing 




X SD X SD
4 52.89 2,91 85.39 2.26
5 65.04 2.80 84,55 2.36
6 65.29 3.45 87.83 2 . 0 2
Table No. 78 The mean (x) and standard deviations (SD) of the 
written te s t,  syntax quotient (SQ) for the hearing 
_____________ impaired (control group) in pre- and post-tests
Test Pre-test Post-test
Grade X SD X SD
4 52.32 2.89 52,80 3.10
5 63.04 2.89 54.34 2.47
6 63.90 3,41 56.04 3.63
-  2 2 0  -
From the above tables i t  appears that some of the results of the 
present study are in agreement with those of Myklebust, I t  appears 
that the results of the comparison between normal hearing and hearing 
impaired (both experimental and control groups) in the pre-test are in 
agreement with Myklebust's finding that there was a difference between 
the scores of the normal hearing and the hearing impaired in the syntax 
aspect.
The results of the control and experimental groups in the pre-test  
were the same, or only s lig h tly  d if fe re n t. However, in the post-test 
the control group got s im ilar or lower scores as for the pre -tes t, but 
the experimental group obtained greater scores when compared with th e ir  
pre-test. In addition, the experimental group obtained higher mean 
scores (x) than those of the normal hearing children.
As mentioned in Chapter 4, the most common errors of the written  
language for the normal hearing in the present study were found in 
word usage (substitutions, omission, addition and word order), word 
endings (omissions, substitutions and additions) and punctuation (omis­
sions, substitutions and additions), (see i l lu s t r a t iv e  stories by thb 
normal hearing.
The most common errors of the hearing impaired in the pre-test  
spoken and written were in word usage (word order, omissions, additions 
and substitu tions), word endings (omissions, substitutions, additions), 
punctuation (omissions, - they did not use any kind of punctuation).
In the post-test, the control group remained with the same errors, 
but the experimental group had progressed in syntax for the written and 
spoken tests . The most common errors were in punctuation, as in the 
pre-test, with the continued omission of any sort of punctuation and
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in other errors they resembled the normal hearing children (see i l l u ­
stra tive  stories by matched pairs in the pre- and post-test).
The above finding suggests that the hearing impaired in the experi­
mental group had made less errors than those in the control group in the 
post-tests.
There is no agreement between Myklebust's finding and this study 
with regard to punctuation. He found, as previously mentioned, that 
three types of punctuation scores were obtained: errors of addition,
omission, and substitution. The results showed that the hearing im­
paired were superior to the hearing on a l l  three scores. Both groups 
made more errors of omission, not using the necessary punctuation. How­
ever, the hearing made many more such errors than the hearing impaired 
and never attained an equal degree of accuracy; the difference was 
s ta t is t ic a l ly  s ign ificant. Myklebust said that the reason for this  
was possibly because the hearing impaired learn language v isually  and 
punctuation is predominantly a visual phenomenon.
Hearing impaired children made the above errors , as confirmed by 
Myklebust (1964) in the United States and Perry (1968) in Austra lia , but 
these categories (of errors) did not prove very useful in explaining why 
the children made these mistakes. Investigations with hearing impaired 
children in English syntactic d i f f ic u l t ie s  described by Quigley, Power 
and Steinkamp (1977) and Ivitmey (1977) provide considerable evidence of 
patterns underlying mistakes. Ivimey states that 'the errors are not 
random errors, but together form a structured and ordered syntactic system, 
This system is used to generate and to understand sentences' (page 92 ). 
However, the results of the present study of the hearing impaired shows 
that they lack punctuation; The reason for this may be that the time of
-  2 2 2  -
the course was not long enough for the hearing impaired to acquire the 
necessary s k i l ls .  The evidence of punctuation usage for hearing impaired 
children required a further study. The normal hearing put punctuatio- 
as il lu s tra te d  in the i l lu s t r a t iv e  stories, (see pages 225-234).
V Abstract-concrete (AC) aspect
The abstract-concrete aspect provided a measure of the extent to 
which imagination and conceptualisation was used in writing or te l l in g  a 
story. In obtaining this score, verbal f a c i l i t y  and accuracy of language 
usage was ignored. Hence we could evaluate the degree of abstraction 
irrespective of the adequacy of the language used (see Chapter 4 for 
further d e ta i l ).
As mentioned before, a l l  the control groups had non s ign ificant  
differences between pre- and post-test scores, which means that the 
control group, as a d iffe ren t grade in d if fe ren t schools, and even as 
matched pairs , did not show progress in this aspect (spoken and w rit ten ).
In contrast, the experimental group obtained a s ign ificant difference  
between pre- and post-test and they improved in this aspect in th e ir  
spoken and written language in a l l  groups, a l l  grades and matched pairs 
apart from some grades of the matched grades, as stated in Tables Nos. 65 
and 6 6 . This may be due to the pupil's background in the language ex­
perience {e.g,  , the amount of language they had acquired in th e ir  ch ild ­
hood), age and teachers. Myklebust (1964) compared normal hearing and 
hearing impaired in this aspect and found that the results disclosed a 
progression by age for both groups in the use of abstraction. However, 
the hearing impaired were in fe r io r  to the hearing at a l l  age levels .
These results are in agreement with the finding of the present study 
of the normal hearing (see Table No. 79 ) .  However, there is not the same
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Table No. 79 The mean (x) and standard deviations (SD) of the 




4 12.90 6 . 2 2
6 13.00 6.47
agreement with the results of the hearing impaired in pre- or post-tests  
(see Tables Nos. 80 and 81 ). The control group's results were less than 
those of the experimental group in the post-test because of the abstract- 
concrete aspect, which is affected by the experience of the language, 
th e ir  imagination a b i l i ty  (the experimental group developed th is during 
the course), and also because th e ir  syntax is less. This is confirmed 
by Myklebust (1964) who stated that when language is lim ited , vocabulary 
is poor and syntax is poor as w e ll ,  then these are also in ter-re la ted  
with the development of abstract thought.
Table 80 The mean (x) and standard deviations (SD) of the 
written te s t ,  abstract-concrete (AC) for the 




Grade X SD X SD
4 5,05 1.25 9,60 1.56
5 3.69 1 . 10 9.19 1.69
6 7.17 1.19 12.75 1.55
----------Î
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Table No. 81 The mean (x) and standard deviations (SD) of the 
w ritten te s t,  abstract-concrete (AC) for the 





X SD X SD
4 5.41 1 . 22 4.45 1.24
5 3.69 1.17 3.81 1.07
6
k#—  '■ ■ ■ ■ '
7.23 1.19 5.02 1.34
I f  one considers the i l lu s t r a t iv e  stories of hearing impaired pupils 
which were translated into English, wo r d f  0/ word, i t  can be seen that 
pupils in the experimental group had improved in th e ir  language. I t  
was found that they did not use many technical words which they learnt 
in mathematics and science, but when interviewed, some of them mentioned 
many technical words and knew th e ir  meaning. I t  could be that they 
did not express these words because they thought they had to write  
stories and so avoided technical words. Nevertheless, they learnt the 
general language which helped them to improve in mathematics and science.
The language results revealed that the written language for the 
hearing impaired had improved more than th e ir  spoken language. However, 
pupils spoke free ly  to a greater degree than before (a cassette was 
available for some lessons in mathematics and science - see supplementary 
m ateria ls).
The investigator concluded that the age of pupils is very important 
with regard to learning the language. The younger pupils learnt quicker 
than the older ones. This gives the impression that hearing impaired
children have had to: id en tify  th e ir  impairment at an early age; use 
hearing aids; and receive auditary training to help them learn the 
language and which affects th e ir  a b i l i ty  to learn in other subjects.
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I t  would appear, therefore, that the new teaching strategy should be 
employed early on in the schooling of the hearing impaired.
L-t? ( U '  1----
^  ^  V— .4 u  y
< (  "
/ X  \
I l lu s tra t iv e  story written by a normal hearing child at grade 2.
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I l lu s t r a t iv e  story written by a normal hearing child at grade 4.
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I l lu s t r a t iv e  story written by a normal hearing child at grade 6
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( 2 ) Attainment tests 
I Mathematics tests
Referring to the three statements mentioned on page 208, the control 
group had not progressed in mathematics. This means that they did not 
gain knowledge from the course taught by the trad itiona l method. Nearly 
a l l  of the pupils scored less in the post-test (see matched pairs) and 
the reasons w i l l  be explained la te r ,
HOwever, the experimental group improved in mathematics, as the results  
of the three statements show, as did the matched pairs. This may be 
attributable  to the new teaching strategy, which was administered to them, 
more than to other factors, such as IQ, degree of hearing loss, age, e tc . ,  
especially in the matched grades and matched pairs, because of th e ir  
almost identical score with regard to the above factors.
I I  Science tests
The results of the science tests revealed that a l l  the pupils of both 
control and experimental groups had improved in science, since they a ll  
scored zero in the pre -tes t, but gained marks in the post-test at the end 
of the course. Yet s t i l l  there was s ta t is t ic a l ly  a s ign ificant difference  
between the control and experimental groups in the post-test with the 
experimental group doing better. Some of the results of the control group 
in the matched grades were not s ta t is t ic a l ly  s ign ificant at level 0 . 0 1 . 
Detailed information about the improvement in science can be seen from the 
data for the matched pairs.
The experimental group showed improvement, as revealed by the results 
of the three statements, as well as the matched pairs. The results of 
the experimental group were much higher than those of the control group.
This was due, as in the case of the Mathematics te s t ,  to the new methods.
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In other words, the matching process had formed the means of com­
paring groups, one of which experienced a new approach, w hilst the other 
had continued with the trad it io na l method. A comparison of the two 
groups a f te r  the process showed a significant improvement in the experi­
mental group and l i t t l e  or no improvement in the other. I t  should always 
be remembered that the problems of learning for the hearing impaired child  
are not related to a b i l i t y ,  but to the range, depth, mode and amount of 
language involved: how information is imparted,recorded, reinforces
the rest of his learning experience (Webster and Ellwood, 1985). Also, 
the effects of a language deficiency rapidly increase. Since the hearing 
impaired children are less able to partic ipate in a l l  manner of educational 
a c t iv i t ie s ,  so the ir  experiences do not add s u ff ic ie n t ly  to th e ir  s k i l ls .  
Lack of s k il ls  then affects th e ir  performance of the next task, and the 
accumulated deficiency may eventually be very great (Hawkridge, Vincent 
and Hales, 1985). The point to be made, then, for example, is that the 
logic of mathematics is open to the hearing impaired, but the language of 
instruction may l im it  the rate of progress. This may be true when a 
child has to lis ten  to length explanations with l i t t l e  concrete experience. 
Therefore teaching mathematics has to be done with concrete experience 
and language (Webster and Ellwood, 1985). I t  can be suggested that one 
of the reasons which affects the language is the function of memory. 
Memorising things is one of the greatest d i f f ic u l t ie s  in language teaching 
to hearing impaired children (Uden, 1977). We therefore have to tra in  
the hearing impaired to memorise the language in which they w ill  be 
educated, e . g , ,  asking them to repeat longer sentences and copying written  
sentences. As Arnold, in his study 'The Memory of Deaf Children' (1979) 
stated, ' in  the teaching s ituation , learning and memory have relationship  
that is both intimate and dynamic. We teach m ateria l, fac ts , figures 
and s k i l ls ,  and expect that these w i l l  be remembered. We test the child 's
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recollection of this material so as to check on whether i t  has been learnt.
I t  can be seen that learning and remembering are two sides of a complex 
of processes. Processes that psychologists are only in the early  stages 
of understanding'.
Hodge (1981), referring to Piaget's test finding (1967) of sentences 
transformationally, suggests that thought deployed on decoding language is 
unproductive in problem solving. Language here is using up too much of 
the ch ild 's  in te llectua l capacity. While a language form is unfamiliar i t  
w il l  a t tra c t  too much attention and w il l  be a hindrance to thinking. There­
fore language development w il l  have to come before a cognitive development 
which depends on i t  in some way.
The above is related to the findings of this study that the knowledge 
of the experimental group was dependent on the improvement of th e ir  language. 
However, the control group showed l i t t l e  or no improvement in language or 
in knowledge.
When hearing is impaired, vision should be used instead. I t  must 
also be remembered that the hearing impaired have a lack of memory and the 
relationship between learning and suffering from deafness has been empha­
sised by Hovland (1951). Therefore, the new teaching strategy was b u il t  
upon the theoretical and research work carried out in this area (see 
Chapters 2 and 4). To educate the hearing impaired, i t  is necessary to 
put pressure on visual and tactual pathways (Hawkins, 1983), (Conrad, 1979) 
and (Myklebust, 1964).
As mentioned in the language chapter, teachers in many classrooms 
make th e ir  deaf and hard of hearing children write da ily  to develop both 
written and oral expression.
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The investigator found that there was no agreement between the above 
statement and the results of the control group. Since the control group 
was taught by the old method, whereby children copy what is written on 
the blackboard, there was no improvement in th e ir  language or th e ir  
knowledge, which was quite the opposite to the experimental group. From 
this i t  can be suggested that not only writing improves the language and 
knowledge, but also there were other factors, such as training teachers, 
written materials, working as individuals and as groups, discussion and 
practical work.
The above is in agreement with an evaluation for new materials for  
Scottish integrated science for normal f i r s t  and second years at secondary 
schools, which was carried out in 1978 by Kellington and M itc h e ll ,  using 
control classes versus  the f i r s t  t r ia ls .  Pupils in control classes 
were allocated to a b i l i t y  groups in the same way as those in the t r ia ls  
and attempted the assessment tests without following the new course 
m aterials, but following the same course with the trad it io na l materials.
I t  was found that the performance of the pupils in the assessment tests 
could have been affected. Performance was influenced by many other factors, 
apart from the s k i l l  and attitudes of the teachers. Examples of others 
factors are teaching styles, attitudes of the pupils towards science and 
the school, time allocated for study of the course, and a v a i la b i l i ty  of 
resource materials and apparatus.
Teaching in d if fe te n t sty les, confirmed by the ORACLE research, was also 
based on classroom observation. The team discovered that the mixed methods 
in teaching at primary schools were more e ffective  than other teaching sty les,  
(Alexander, 1984). This result is in agreement with the school mathematics 
project 7-13 (1979), primary mathematics (1984), Nuffield junior science
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(1964) and science 5/13. The value of teaching the practical applications 
of science is also fa r  more than mere reinforcement of learning (Solomon, 
1980).
I t  can be suggested that the improvement of the experimental group 
in 'Language and Knowledge' is related to the new methods. This result  
reinforces those of a study which was carried out in Saudi Arabian 
ordinary schools at sixth and ninth grades by Mosta fa (1985). She found 
that these two grades are almost at the same levels o f cognitive develop­
ment and spatial v isualisation; that the ninth grade must depend on 
lectures, but that the sixth grade get involved in working in groups, 
discussion, science experiments, use of laboratory equipment, etc.
As mentioned above, the practical method improved the language and 
knowledge of the hearing impaired of the experimental group. This is in 
agreement with Borron (1978) in his study 'Modifying science instruction  
to meet the needs of the hearing impaired' which consisted of eight f i r s t  
grade pupils ranged in age from 7 years 11 months to 9 years 11 months.
He found that the manipulative nature of the a c t iv it ie s  in science seem 
to have contributed to the pupils' successful performance using pre- 
and post-test techniques. Their learning was not dependent on th e ir  
language a b i l i ty .  Rather, the desired new language was presented with 
the experience. In this way, the language was internalised as the 
symbolic representation of the experience.
All these facts have enabled the experimental group to do much better  
in the language and attainment tests when compared with the control group. 
Another fact might be that learning in the experimental group was more 
pupil oriented than teacher oriented, whereas in the control group i t  was 
s t i l l  centred round'the teacher.
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Pupils in the control group scored better in some aspects of the 
language test and in the mathematics test in the pre-test more than in 
the post-test. One of the reasons for this could be that the language 
pre-test was administered at the end of the examination of the f i r s t  
term and the children's parents prepared them for the examination. After  
the language pre-test the children were on holiday for a week, then they 
had the mathematics and science pre-test. Therefore i t  could be that  
they got some individual experiences on holiday which made them do well. 
However, they fared worse in the post-test because there was no emphasis 
for th e ir  memory. Thus i t  could be related to the lack of training  
in the teachers, the continued use of the old method and the lack of 
emphasis on the d iffe ren t methods which were used with the experimental 
group.
These results were confirmed by those of observation, interviews 
with teachers and pupils, and pupils' record cards.
From the observation, i t  was found that the interaction between the 
pupils was increasing during the course and they started to discuss topics 
amongst themselves. Photographs Nos,20, 21 and 22 i l lu s t r a te  this point. 
Photograph No.20shows that the pupil in the middle had a problem in 
solving a question in the science lesson ( 'P la n t ' un it, fourth grade). 
Photograph No.21 shows how the other pupil involved himself in discussing 
i t  with her, as well as with the th ird  pupil. However, Photograph No. 22 
reveals that the pupil did not agree with the other two and went to ask 
the teacher. Therefore the interaction was not between pupils, but 







From the discussion of the analysis of the record cards, i t  was 
found that the record card was very important in giving an indication  
of the teachers' need for train ing in the subject content, in addition  
to training in teaching strategies fo r  hearing impaired children.
The results of the interviews of teachers and pupils indicated 
that both showed gre^tenthusiasm for taking part in th is  course.
CHAPTER EIGHT
CONSTRAINTS UPON THE STUDY, CONCLUSIONS, RECOMMENDATIONS
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CHAPTER 8
CONSTRAINTS UPON THE STUDY, CONCLUSIONS, RECOMMENDATIONS
1. Constraints upon the Study
I New Teaching Strategy 'Methods and MateridTs
The conclusion from this study is that the pupils who were in the 
p ilo t  t r i a l  school and experimental schools improved both in th e ir  
knowledge and language as a result of using the new methods and mater­
ia ls .  This is indicated by the results of the tests and confirmed by 
the observations, record cards and interviews compared with the pupils 
in the control schools.
The pupils and teachers in the t r ia l  and experimental schools 
showed an enthusiam for working with these methods. The information 
from the matched pairs confirmed these views, in addition to a l l  the 
results from the interviews with pupils and teachers involved.
- Hawthorn e ffec t
Most studies, l ike  the present study, are influenced by the Hawthorn 
e ffe c t .  This factor is used to describe what happens when a new appr­
oach such as a new teaching method has been introduced and the pupils 
involved show improved achievement { i . e . ,  they are learning more), not 
because of the new approach i t s e l f ,  but simply because i t  is new. That 
is ,  th e ir  a ttitude has changed: they have been stimulated to better
achievement (but i t  may be only temporary) because of the novelty, or 
because of the extra attention they get.
The pupils not only improved in science and mathematics, but also 
th e ir  language improved. The language improvement is an indirect 
e ffec t  more obviously related to the teaching strategies and less
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l ik e ly  to be a Hawthorn e ffec t in such a short time.
The incredible improvement of the language attained by the experi­
mental group during the course of mathematics and science was achieved 
in so short a time (not more than a th ird  of the time of the school 
week over a six weeks period). This improvement could be due to the 
new methods which were founded on resource based learning. An 
interesting aspect gained by using these methods with experimental 
groups is that some aspects of th e ir  language had approached the lan­
guage achievements for normal hearing children in Iraq , as mentioned in 
Chapter 7. What would happen to the language achievement of normal 
hearing children with th is  teaching strategy?
I I  Sample
As previously stated, there are seven special schools for hearing 
impaired children in Baghdad, One of them was chosen as the p i lo t  
t r i a l  school for the new teaching strategy. Three of them were in ­
volved with the new teaching strategy in the f ie ld  t r i a l ,  the rest 
were involved in the f ie ld  t r i a l  as control schools.
The 90 pupils (the to ta l pupil population) in the fourth, f i f t h  
and sixth grades at the four schools used in the p i lo t  and experimental 
studies were involved with the new teaching strategy. The number of 
teachers involved with the new teaching strategy at the four schools 
was 15.
There were certain constraints governing the selection of the 
sample. In the f i r s t  instance the sample had to be small, concen­
trating  on hearing impaired children attending schools in Baghdad 
i t s e l f .  The primary reason for thils was the d i f f ic u l ty  of trave ll ing
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throughout the country. In addition, these d i f f ic u l t ie s  were 
exacerbated by the war; some areas where there were schools for  
hearing impaired children were in the war zone.
The sample of available children with which to t ry  out the new 
materials was further reduced by the need to create experimental and 
control groups.
In addition, i t  was not possible to work with pupils in grades 1,
2 and 3 because of th e ir  lack of language development and lack of 
written a b i l i t y .  Because of the war and the design of the f ie ld  t r ia l  
into experimental and control groups, other pupils were deprived of 
learning by these methods and other teachers were deprived of training  
to teach hearing impaired pupils, using the new strategy. However, 
despite the constrains upon the system, several conclusions and re­
commendations could be reached.
I I I  IQ and Hearing Test
A lack of personnel to administer a more up-to-date tes t and time 
constraintfor working in these schools meant that the investigator 
was obliged to depend on information from the pupils' f i le s  to gain 
th e ir  IQ and degree of hearing loss.
IV Methods of Collecting Data
Methods which were used to evaluate the course included: tests ,
observation, interviews and record cards.
- Tests included: a) spoken and written language tests;
b) mathematics and science attainment tests.
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a) Spoken and written language tests
The spoken test has limited value, because i ts  v a lid ity  and re­
l i a b i l i t y  were not tested in any way other than as reflections from 
the written test. In addition, there have been few studies done in 
spoken language with which to compare the results of the present 
study. The pupils in the experimental group who were taught by the 
new teaching strategy 'Methods and Materials' appeared to improve 
considerably in th e ir  spoken language, whilst making progress in 
mathematics and science.
The written test could be used in further studies and practice 
with hearing impaired children; i t  also has potential for use with 
normal hearing children, but this may need further validation.
b) Mathematics and science attainment tests
There was no standardised test of science (Plants or Magnetism 
Unit) and mathematics (Fractions Unit) for use with the pupils to 
give an indication of th e ir  attainment in these units.
The investigator therefore constructed the mathematics and science 
tests. One of the criticisms of these tests is of th e ir  r e l ia b i l i t y .  
The d i f f ic u l ty  was to find this out in the p i lo t  t r i a l  because a d i f ­
ferent content was used in the pre-test from the post-test, The other 
d i f f ic u l ty  was that the sample of pupils was too small in the p i lo t  
t r i a l .
In the f ie ld  t r i a l ,  the pre-test content was the same as the post­
te s t,  but the pre-test did not give a real indication of the r e l ia b i l i t y  
of the tests and especially the science te s t, because a l l  the pupils 
in both groups (control and experimental) scored zero. The results,
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therefore, of the post-tests were used to calculate th e ir  r e l ia b i l i t y  
by using the Alpha method, as well as the in ter marker scores.
Taking into consideration the fac t that pupils at primary schools 
with hearing impairment are d i f f i c u l t  to control fo r  a long period of 
time, tests were deliberate ly  designed to be simple and short. Thus, 
tests of mathematics and science could have covered the content more 
i f  they had been longer.
The other critic ism  of the science tests is that they were of 
one type of question only. This type was the completion question, 
which lim its  the range of answers.
The above reasons made the correlation between the attainment 
tests 'Mathematics and Science' and language test 'spoken and w ritten '  
lower, and in some respects, negative. Appendix 26 shows the results  
of this correlation, which was obtained by Pearson correlation co­
e f f ic ie n ts .  I t  would be worth doing a follow-up study using free  
recall questions to make correlation between the pupils' knowledge of 
science and th e ir  language.
- Observation
The critic ism  of the observation method was the r e l ia b i l i t y  of 
the check l i s t .  As mentioned before, a way to obtain the r e l ia b i l i t y  
of an observation check l i s t  is to record lessons by a video and display 
them to a number of workers who are trained to make a t a l ly  ( / )  in the 
appropriate box i f  the behaviour occurs in a defined period. Because 
of the situation in the country at the time of the present study, the 
investigator could not record these lessons by video. I t  is d i f f i c u l t  
for this to be done any other way, such as training other people and
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using them in the classroom, because this would a ffec t  the work of 
both the pupils and the teachers and th e ir  in teraction. For these 
two reasons, the only po ss ib ility  was to hold a discussion between 
the teachers and the investigator a f te r  each lesson, fo r  checking.
I t  was f e l t  that this gave a reasonable assurance of face v a lid ity .
- Interviews with teachers and pupils
One of the criticisms of these interviews is that the questions 
were not frankly answered { e . g . j  both teachers and pupils did not te l l  
us that there were some worksheets which were d i f f ic u l ty  fo r  the 
pupils to understand). Perhaps this happened because of the teachers' 
and pupils' positive reactions to the new method, so that they un­
consciously covered th e ir  answers and did not t e l l  us the negative 
points of the new method. The questions might have been more frankly  
answered i f  the teachers were given open-ended questionnaires, without 
putting th e ir  names on them.
- Record card
There were no problems with the design of the record card and i t  
was an important document to provide us with information about each 
pupil in each grade such as th e ir  progress in the course, the problems 
which they face. Moreover, i t  showed us points of d i f f ic u l ty  which 
the pupils faced with some of the worksheets, which the investigator 
could not discover from any other method. The only critic ism  is that 
the physical format ( i . e . ,  the paper) was easily  damaged or destroyed 
and card would have been better,
V Using Multiple Methods
The investigator developed the mathematics and science attainment 
tes ts , language te s t, observation checklist and had to use them
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because there were no tests available and ready to use. All these 
methods were potentia lly  weak in th e ir  r e l ia b i l i t y  or v a l id i ty ,  as 
previously mentioned.
The tests (attainment and language) were used in the beginning 
as pre-tests and in the end as post-tests. For gathering information 
about the process during the course, observation was used and supported 
by the record cards. However, the interview method helped in finding  
the overall reactions of those involved in the course (both teachers 
and pupils).
From the p i lo t  t r i a l ,  observation, interviews and record cards, 
a great deal of information was gleaned with regard to improvement of 
the language of the hearing impaired, which was an important point in 
the present study. The qualita t ive  methods provided a basis for the 
language test in the f ie ld  t r ia l  to investigate the language im­
provement using quantitative methods.
Therefore, by making use of both quantitative and qualita tive  data, 
a broader view of the effects of the course was achieved.
VI Checking the System
The investigator wished to check whether the system was s t i l l  
working or not, by answering questions such as:
- Were the materials printed and sent to other schools?
- Were the teachers involved in the present study s t i l l  
following the new methods?
- Was there any new unit written? e t c . , .
Letters were sent to the Centre of Hearing Impaired, requesting 
information about the above questions, but no reply was received.
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2. Conclusions
I Provisions for Hearing Impaired Children in Iraq
As has been previously stated, in Iraq special schools are re la ­
t iv e ly  ignored. Although Act No.126 in 1980 intended to improve 
resources for these pupils, no change has occurred in the teaching 
strategies used in special schools. However, special schools require 
more specific curricula and teaching methods; this is undoubtedly 
an area for major change i f  special schools are to have a s ignificant  
role to play in the future (Brennan, 1982).
In general, nationally produced courses and materials tend to be 
more radical than those developed by teachers themselves and there is 
some evidence that teachers tend to impose th e ir  own philosophy and 
pedagogy on them (Nicholls, 1983).
The mathematics and science course 'Fractions, Plants and Mag­
netism Units' was developed as a response to specific needs which 
arose in the special schools for hearing impaired children, as men­
tioned before, e . g . ,  a need for learning materials and new teaching 
methods which can develop the knowledge and language of hearing im­
paired children.
I I  The Administration System in Iraq
In a centralised system, senior officers  ( fo r  example, head of 
the organisation of the handicapped, d irector of the Centre of the 
Hearing impaired, and inspectors) require headmasters to use the new 
method in th e ir  schools and consequently the teachers have to use 
that method. I f  the teachers are interested in this method, this  
w ill a ffec t  the pupils in a positive way and i f  the pupils' reaction
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is positive , this would be reinforcement for the teacher - this is 
the system in Iraq.
In the present study the teachers themselves wanted to change 
the existing old method for the new one, as well as the senior 
o ff ic e rs , which helped in the success of the method. Since the 
teacher was interested in this method, i t  affected th e ir  pupils posi­
t iv e ly  and th e ir  reaction was encouraging and consequently the method 
is going to be used.
The centralised system has the advantage of getting ideas and 
feedback, of being able to make decisions, with a great deal of auth­
o r ity  and being able to back up those decisions with appropriate sup­
porting finances and personnel (Centre for Education Research and 
innovation, 1969). However, the d i f f ic u l ty  of this kind of system 
l ies  behind obtaining the agreement of senior officers  which takes a 
long time.
I l l  Dissemination and Diffusion
The people who were in charge of the schools of hearing impaired 
children wanted to change the system, An education system cannot 
adapt i t s e l f  to such a new teaching strategy in mathematics or science 
unless there is at least some current dissatisfaction with the old 
teaching strategy and ideas for replacing i t .  Innovation takes root 
and success by encouraging and reinforcing what is already found in 
the system (Centre for Education Research and Innovation, 1969).
I f  innovation is to succeed, the system which i t  is trying to 
change must be involved. Therefore i t  was tr ie d  in the p i lo t  school 
a fte r  adapting materials nad methods for Iraqi special schools had 
taken into consideration the following: Arabic language, p o li t ic s .
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culture and other factors which affected the content of the materials  
and the teaching methods. At f i r s t ,  the t r ia ls  did not define s t r ic t ly  
the dissemination strategy. However, the majority of the diffusion  
and dissemination events were a result of these t r ia ls .
Diffusion is defined by Kelly (1978) and Huppert'(1982) in a general sense 
as referring to the spread of materials, ideas, values, attitudes and 
behaviour, related to the school curriculum, from one location to 
another. The term dissemination is used by the same authorsin con­
nection with the strategy by which i t  is intended that the innovation 
be passed on.
One dissemination goal was to recru it  t r ia l  teachers (see p i lo t  
t r i a l  and f ie ld  t r i a l )  and to tra in  these teachers to partic ipate  in 
the present study. At this stage we wanted to inform the teachers 
about the new teaching strategy (learning materials and teaching 
methods). The other goal of dissemination, was w riting  a new learning 
unit. The 'Animals Unit' arose from the pupils and th e ir  teacher.
This example on dissemination and diffusion is presented below as a 
case study.
- An example of dissemination and diffusion: f i f t h  grade at
the p i lo t  t r i a l  school_____________________________________
There were 8 pupils in this grade, 5 boys and 3 g ir ls .  Three 
of them aged 10 years and the others were 11 years old. Average 
hearing loss was 70.38 dB, with standard deviation of 5.45. The 
pupils's parents' education level ranged between i l l i t e r a t e  and uni­
versity  graduate. Three of the pupils were hearing impaired at the 
age of two and the others a f te r  that age. The main cause of the ir  
impairment was childhood i l ln e s s , just one was caused by a car crash 
(see Table No. 82),
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Table 82 Information about the pupils at the f i f t h  grade at the 
____________ p i lo t  t r ia l  school_____________________________________
No. of 
Pupil




1 boy i l l i t e r a t e i l l i t e r a t e whooping cough 29
2 boy secondary school primary school mumps 24
3 boy primary school can read and write measles 31
4 boy middle school middle school car crash 43
5 boy university middle school jaundice 28
6 g ir l university primary school measles 34
7 g ir l secondary school i l l  i te ra te measles 27
8 g ir l can read and write can read and write mumps 30
The teacher who wrote the new unit 'Animals Unit' for the f i f t h  
grade a t the p i lo t  t r ia l  school has been a teacher at that school for  
two years. Nevertheless, she is unqualified for teaching, since she 
graduated from the language department of the College of Arts. She 
was not involved in the p i lo t  t r i a l  and only had a vague idea about 
what happened.
The material consisted of two main topics and twelve sub-headings 
(see Appendix 27 'The Material in English and Microfiche for Arabic 
Material ). The material was checked by the headmaster and two of 
the teachers a t  the same school who were involved in the p i lo t  t r i a l .
The investigator had a chance to observe the pupils once and to 
ask the teacher and the pupils about th e ir  opinion of the unit. The 
teacher was interested in teaching the pupils to understand the subject
more by an easier method than the old method. She said that the 
pupils enjoyed learning by the new strategy and therefore the pupils
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helped to produce the material by explaining how i t  looked and showing 
th e ir  la s t  year's notebooks. They also talked about the network and 
cartoon, but the teacher did not understand what they meant by these. 
The only d i f f ic u l ty  faced was that associating practical work with this  
unit.
The pupils said that they enjoyed working in this way last year 
more than this year, because there was no network this year and there 
was no practical work as last year, to help them understand this unit 
well. They also said that they lacked group work which had helped 
them to improve the ir  language by talking to each other. However, 
they said that they learnt many new words by this method, over the 
trad itional method.
The observation revealed that the teacher gave the pupils freedom 
to speak with each other. The pupils, as the investigator observed, 
discussed the questions before answering them. Some of the pupils 
brought some pictures of d if fe re n t insects and showed them to the 
teacher and to the other pupils. Then they stuck them in th e ir  note­
books, Some of the pupils explained the lesson in front of the class, 
which helped them to speak.
The teacher gave the pupils only a rough idea about the lesson 
and she helped them indiv idually  and tr ied  to correct th e ir  notebook 
every day, but did not have a record card for each pupil to record 
her notes. This unit lasted three weeks, consisting of four forty  
minute lessons.
From this new unit 'Animals Unit' i t  was conclused that both 
teachers and pupils in these schools supported and had enthusiasm for  
the new method. The study was affected less than other studies by
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the'Hawthorn effect'. The pupils were the main means of d iffusion.
Writing a new unit gives an impression that the new teaching 
strategy 'the innovation' is a success and that teachers change th e ir  
role eas ily , which finding is confirmed by Spector (1984, p .573). In 
summary 'change strategies designed to address the e ffec t of an in ­
novation on a teacher as seen from the teacher's own perspective have 
potential to increase the success of an innovation'.
-  Further examples of dissemination
The Centre of the Hearing Impaired sent one teacher from those 
who were trained in the new strategies to tra in  teachers in the North
of Iraq. Some teachers from the South and middle parts of Iraq
presented in-service training lessons to th e ir  colleagues, which were 
led by teachers from those who had been trained. The Centre of the 
Hearing Impaired organised the typing of the materials of the units 
and sent them to the various schools involved in other parts of Iraq.
This was a good example of the diffusion and dissemination which 
took place and of the success of the innovation which was tr ie d  out in 
Baghdad.
Gross e t  a l .  (1971) suggested that the d i f f ic u l t ie s  of changing
the system arise because of:
1) The teachers' lack of c la r i ty  about the proposal;
2 ) th e ir  lack of s k i l ls  and knowledge to carry i t  out;
3) the un ava ilab ility  of necessary materials and 
equipment;
4) the existence of organisational materials and 
equipment; and
5) the lack of s ta f f  motivation.
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There were no d i f f ic u l t ie s  apart from the fact that some 
of the teachers lacked the s k il ls  and knowledge to demonstrate the 
work, but they were told to ask the investigator for help. This 
suggests that to tra in  teachers fo r  these methods, i t  is also necessary 
to teach them the content of the units.
In addition, a l l  schools are lacking laboratories and equipment.
The teachers work in the classrooms and supplied the equipment in the 
f ie ld  t r ia l  to those classes, which gave the impression that the teachers 
were motivated and had a positive attitude towards the innovation,al­
though this was not measured.
The present innovation was therefore more acceptable than other 
methods, as Rowntree (1982, p.235) said, ' in  general, the less dis­
ruptive i t  is to on-going practices and teacher a tt itu d e s , the more 
chance an innovation has of being adopted'.
IV Teacher Training
One way of influencing the curriculum of the schools is to rad ica lly  
a lte r  the nature of teachers' training in Iraq, so that a better education 
for the hearing impaired pupils may be provided.
In Iraq, as mentioned before,teachers fo r the hearing impaired are 
not always trained before they s ta rt  teaching in these schools, or even 
for teaching in ordinary primary schools. Sometimes they are trained 
for 7-10 days or less, within th e ir  work.
The Warnock Report (1978) recommended that an element concerned 
with special educational needs should be formed with special educational 
training courses and indicated some of the contents of such an element. 
Courses of in i t ia l  teacher train ing already include instruction in
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teaching methods and forms of classroom organisation to promote 
effective  learning. Almost a l l  teachers of hearing impaired children 
in the UK have special training in the ir  work as this is a legal re­
quirement for work in this area of d is a b i l i ty  (Brennan, 1982), (Maher 
and Bennett, 1984). Fish (1985) stated that the in i t ia l  training of 
teachers of the hearing impaired has to include remedial education in 
addition to teaching methods and forms of classroom organisation.
There were two main areas of in-service train ing - the train ing  
of a l l  qualified  teachers in post about special educational needs and 
provision, and the specia lis t training of those qualif ied  teachers who 
are to s ta ff  the new range of arrangements fo r  children with d is a b i l i t ie s  
and sign ificant d i f f ic u l t ie s  (Fish, 1985).
The innovation which was applied to hearing impaired children in 
Iraq gave a change for some of the teachers to be trained, as mentioned 
before, and in addition, at the end of 1983 the Ministry of Labour and 
Social A ffa irs  recommended that teachers of the hearing impaired should 
be trained before they take up th e ir  posts, A three months course was 
therefore established for training teachers. Although the course was 
of short duration, a t least the Ministry had started to improve the 
qualifications of the teachers, suggesting the Ministry had noticed the 
needs of the hearing impaired, (The investigator suggests some subject 
matter and length of time required fo r in-service and in i t ia l  teacher 
training for the future in Appendix 28.) In the middle of 1984 
a committee was formed of members of the Ministry of Labour and Social 
Affairs and the Ministry of Education, with the aim of improving the 
teaching methods in these schools, taking into consideration the new 




The findings and discussion in this study suggest the following 
recommendations for future research in this area:
( i ) Extension of the research
- The same study should be conducted in another part of Iraq.
The findings of the replication should then be compared with 
those of this study.
- The same study may be conducted in another Arabic country.
The findings of the replication should then be compared with 
those of the Iraqi study.
( i i ) Language test
- The same language test should be carried out on a larger sample 
of normal hearing, in order to obtain more accurate results.
-  A comparison study of the function of the language { e .g . ^  verb, 
adverb, punctuation.. . . )between normal hearing and hearing 
impaired children should be followed.
- Finding out the reasons behind the improvement of language 
of some grades more than others in the experimental group is 
worth following up.
- A follow-up study of interaction between pupils and teachers 
should be carried out (teachers ta lk )  and (pupils ta lk ) .
( i i i )Teaching
- Teachers should be trained in measuring the hearing degree as 
well as in teaching methods and knowledge of subjects.
-  A follow-up study using the new method with normal hearing 
children.
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- A follow-up study to ascertain which method is best for  
improving the language and knowledge of hearing impaired 
children.
( iv )  A ttitude, motivation, social adjustment, memory
- An a ttitude questionnaire should be distributed to teachers,
- A follow-up study of teachers' motivation for using the new 
teaching strategy should be carried out.
- S im ilarly , a study of pupils' motivation should be carried out.
- A study should be done to measure the social adjustment of 
hearing impaired children before and a f te r  using the new methods,
- S im ilarly , a study to measure the memory of hearing impaired 
children should be carried out.
(v) Development study
- Other units could be designed in other areas of currricu la .
- Using other resource-based learning { e . g . ,  te lev is ion , video, 
ta p e s . . . ) fo r  teaching the new units,
- A standardised test of readab ility  for d if fe re n t  ages.
( v i ) Study implication
- This study might be followed up by a design of a p ro fi le  of 
the children, including the record card.
- The children's IQ and HD should be re-tested more regularly.
-  The Ministry of Labour and Social A ffairs and the Ministry of 
Health recommended (in early 1984) a follow-up study on early  
testing of the hearing of a l l  children.
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APPENDIX I
THE HEARING TEST
There are two categories of hearing test: (1) screening tests and
(2) diagnostic tests.
(1 ) Screening Tests
Distraction test (or screening te s t)  between 6-18 months
A test is given to a l l  children in the UK when they are able to 
s i t  up. The testing technique used is distraction audiometry. I t  
requires two health v is ito rs ,  or two skilled  p rac tit ion ers , one of whom 
distracts the child with a simple toy, while the second gets behind the 
child . The practitioners then follow a structured set of a c t iv i t ie s .
In between a c t iv i t ie s ,  the f i r s t  practitioner w i l l  d is trac t the child .
The second practitioner w ill  take a new position, moving as qu ietly  as 
possible and making sure his/her shadow does not f a l l  across the child. 
He/she moves right and l e f t  behind the ch ild , at a distance of about 
3 fee t and makes sounds. When the second practit ioner is in action,
the f i r s t  practitioner w i l l  s i t  q u ie t ly , avoiding eye contact with the
child. All sounds made are deliberate ly  made at minimal level.
The sounds made are high and low frequency. High frequencies are 
emitted by a device called a r a t t l e ,  or by voice making the sound of the 
le t te r  's ' .  Low frequencies use the sound of the le t te r  'o ' .  The 
sounds are reported below:
twice to the r ig h t]  uyru
twice to the l e f t  )
twice to the r ig h t)  ,
twice to the l e f t  )
Any child fa i l in g  to pass these tests is sent for a fu l l  audiological and 
medical examination (using diagnostic tests as described below) to find
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the degree of hearing loss and the type of deafness,
A co-operative tes t between 18-30 months
All children are tested for checking purposes. Children who are 
tested at th is age are able easily  to ignore the distraction type of 
te s t ,  so use is made of the normal hearing ch ild 's  growing understanding 
of spoken language. Relation is gained by playing with some toys with 
the child and then the assessor moves into a routine of asking the child  
to do things with the toys in response to very quietly  spoken commands, 
e . g . ,  with a 'bus and 'play people', the child would be asked to 'put 
the man in the bus', give 'one to Mummy', 'put one on the ta b le ' ,  eto.  
Simple sentences such as these would be spoken very qu ietly  a t a distance 
of 3 fee t from each ear.
The ch ild 's  a b i l i t y  to hear high frequencies would be tested as in 
the d istraction te s t ,  using the high frequency r a t t le  or the high 
frequency consonant 's ' .  The ch ild 's  a b i l i t y  to locat sounds a t distance 
is checked using a chime bar or other noise maker. The ch ild 's  attention  
is  f i r s t  drawn to some toys, so that he cannot antic ipate where the test  
sound is being produced,
A performance tes t between 30-40 months
By the time the child is around two and a h a l f  years o ld , he is 
usually able to w a it , lis ten  for a sound signal and make a response. The 
assessor frequently uses a wooden boat, which has positions for eight men 
to s i t ,  The assessor often starts the test using the mother. "Mummy, 
you lis ten  and when I say 'g o ',  you put the man in the boat...go!"
Then the ch ild 's  mother demonstrates and the child imitates, 'Go' test 
low frequency. The signal is again given very qu ietly  a t 3 fee t from
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the ear, and out of vision of the child . The high frequency signal is 
the consonant 's ' and the child responds again by performing some action 
each time the signal is given.
(2) Diagnostic Tests
As previously mentioned, diagnostic tests are used to determine the 
level of hearing loss and the type of loss at the e a r l ie s t  possible moment, 
so that the child can make use of his residual (remaining) hearing as 
e ffec t iv e ly  as possible with a hearing aid.
Pure tone audiometry
When the child reaches the age of 3-3& years, the pure tone test of 
hearing w il l  be attempted. This tes t is very s im ilar in format to the 
performance te s t. However, in the pure tone te s t,  the child is conditioned 
to respond to a whistle of a particu lar frequency, rather than to 'go' 
or ' s ' ,  as in the performance te s t. I n i t i a l l y ,  using a portable audio­
meter, the c lin ic ian  w i l l  demonstrate to the child what he is expected to 
do. The audiometer produces tones in the speech frequency range 250- 
4000 Hz. The child is conditioned (or trained) to 'put a man in a boat' 
or 'a ball in a box' each time he hears a tone. Once the c lin ic ian  has 
satis fied  himself that the child is capable of waiting until a tone is 
produced before completing the task, he w ill  proceed to the pure tone 
audiometric test.
The test involves the child wearing a pair of headphones, which are 
connected to the audiometer. Each ear is tested separately and the 
child 's  hearing thresholds are measured for a number of d if fe re n t  pure 
tone frequencies in the speech frequency range. The threshold is the 
level of the quietest signal the child can hear. The information from 
this tes t te l ls  the c lin ic ian  what the child 's  hearing levels are and how
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they compare with the normal population. The test using the headphones 
is known as a test of pure tone audiometry for a i r  conduction. This 
means that i t  is a measure of the ch ild 's  to ta l hearing.
Another test that employs the same procedure, from the ch ild 's  point 
of view, is the test of pure tone audiometry for bone condition. In 
th is te s t ,  a small v ibrator is placed on the mastoid bone behind one ear. 
Pure tones, the same as those used for headphone tes ting , are directed 
from the audiometer to the bone vibrator on the mastoid. New hearing 
threhsolds for these signals are measured and recorded.
The electroacoustic impedance bridge
This machine provides the c lin ic ian  with much valuable information 
on whether a child has a conductive component in the hearing loss. The 
machine te l ls  the c lin ic ian  whether the middle ear is functioning normally. 
The measurements made are objective (the test only requires the passive 
co-operation of the patient) and are very easy for the c lin ic ian  to 
in terpret in terms of normality or abnormality.
The electroacoustic impedance bridge is able to measure how much 
sound is reflected from the ear drum and therefore how e f f ic ie n t  the 
middle ear mechanism is at passing sound to the nerve of hearing. With 
th is information, the c lin ic ia n  can decide whether or not a conductive 
loss is present. In the c lin ics  at Manchester, the test is used routinely
on children from a few months old and few children object so v io len tly  
that the test cannot be carried out. Once this information has been 
obtained, the c lin ic ian  w ill  consider i t  together with other information 
obtained during the c lin ic a l session and then come to a decision about 
the future management of the child .
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Hearing for speech tests
While the child 's  hearing for pure tones, as in the pure tone 
audiometric tests , is very important in a diagnostic sense, i t  is 
important to gain some information about the ch ild 's  a b i l i t y  to hear 
speech. Hearing people speak is surely one of the most important 
functions of our hearing. The speech test for hearing which w i l l  be 
applied to a child w i l l  depend prim arily on the ch ild 's  age and language 
le v e l .
One of the tests which can be carried out on very young children 
is the Kendall Toy Test, The group of children for whom th is  test  
has proved most suitable is the performance age te s t ,  that means 
children of 2J years or more.
As the child gets older, i t  is possible to scarry out more sophis­
ticated speech tests of hearing, where the child has to l is ten  to a word 
and pick out the appropriate item from a group of items in a picture. 
Such a test is the Manchester Picture Test. Later s t i l l ,  the child may 
be asked to l is ten  through headphones.
APPENDIX 2a




You will need: 
What to do
Item E
1. Write a heading in your notebook "MAŒŒTIC POLE".
2. Read item E.
3. Copy the question which is at the bottom of page 2 of 
item E and then answer it.
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Item E
Every magnet has two poles. The two poles are d if fe re n t .  One 
pole is called the North pole or the North-seeking pole. The other
pole is called the South pole or the South-seeking pole. Therefore,
every magnet has a North and a South pole.
I f  a magnet is allowed to hang free ly  i t  w i l l  always hang in a 
certain direction - the North-South direction.
The North pole w i l l  always point towards the North and the South pole 
w ill  always point towards the South.
This is why the North pole is known as the North-seeking pole and 
the South pole is known as the South-seeking pole.
Experiment 2
Hang a magnet so that i t  can rotate free ly  in the a i r ,  as shown in
the diagram below. When the magnet stops moving, mark the direction of
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the magnet with a piece of calk. Mark one pole with a cross. Move the 
magnet to another position and release i t .  When the magnet f in a l ly
stops rotating , note the direction of the pole with a cross.
Has i t  come back to the former position?
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TASK CARD 1 Plants
What is the inportance of plants for human beings?
1. Feeding
To investigate the importance of plants for human beings 
(Feeding)
You will need: Item A
What to do
1. Write a heading in your notebook "Feeding".
2. Read pages 1 and 2 of item A.
3. Prepare a list of some kinds of Foods you get from plants.
4. Answer, in complete sentences, the two questions at the bottom
of page 2 of item A.
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Item A
There are many kinds of food you can get from plants. Some of them 
contain (seeds, stems, leaves, roots or f r u i t ) .
Wheat, beans, barley are seeds. Carrots are roots. Potatoes are 
stems. Parsley and cabbage are leaves. Cauliflower is flower.
Draw these pictures in your notebook, then colour them and label
them.
However, do you know that meat, for example, which you eat, also 
comes from plants? Meat comes from cows, sheep and goats which a l l  eat 
plants. I f  there were no plants there would be no cows, sheep or goats,
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Plants, therefore, are the only liv ing things that can make the ir  
own food, and they themselves become food for other liv ing things.
Do you remember (answer each question with a complete sentence)
1. Plants are important to you as..........................................
2. What part of parsley, cabbage and spinach are eaten
APPENDIX 2b
Examples of the Materials a f te r  Reviews
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MAGNETIC POLES
A magnet w i l l  a ttra c t  magnetic substances. However, 
d iffe re n t parts of a magnet w i l l  exert d ifferent  
amounts of magnetic force.
The two ends of a magnet w i l l  exert greater amounts of magnetic
force than the other parts of a magnet. The middle of the magnet w il l
exert the least force. The two ends of the magnet are called the POLES.
I f  you want to be able to prove i t ,  you w i l l  need:
a. magnet 
X Q S )  b. c lips or iron f i l in g s
Procedure : Dip a magnet in paper clips or iron f i l in g s .  You
w il l  find that most of the clips or iron f i l in g s
w il l  be attracted to the poles of the magnet.
This experiment shows that the ends or poles of the magnet have 
greater magnetic force than the centre. As you can see, few iron f i l in g s  
or paper c l ips w il l  be attracted to the middle position.
Copy this question in your notebook and then answer 
i t  with your friend.
Do you know why few paper clips or iron f i l in g s  were 
attracted to the middle portion of the magnet?
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Every magnet has two poles. The two poles are d if fe re n t .  One
pole is called the North pole. The other pole is called the South pole.
Every magnet has a North and a South pole.
I f  a magnet is allowed to hang free ly  i t  w i l l  always hang in a
certain direction - the North-South direction .
The North pole w i l l  always point towards the North and the South pole 
w il l  always point to the South. You can find this out for yourself when




Procedure: Hang a magnet so that i t  can rotate free ly  in the a i r ,  
as shown in the diagram below. When the magnet stops 
moving, mark the direction of the magnet with a piece 
of chalk. Mark one pole with a cross. Move the 
magnet to another position and re le a s e .i t .  When the 
magnet f in a l ly  stops ro ta ting , note the direction of 
the pole with a cross.
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Has the magnet come back to the former position? 








There are many kinds of food you can get 
from plants. The parts of plants that are eaten can be: seeds,
stems, leaves, roots or f r u i t .
For example, what, beans, barely are seeds; carrots are roots; 
potatoes are stems; parsley and cabbage are leaves; cauliflower  
is a flower.
Draw these pictues in your notebook, 
then colour and label them.
Do you know that meat which you eat also comes from plants?
Meat comes from cows, sheep, goats, which a ll  eat plants. I f  there 
were no plants, there would be no cows, sheep or goats.
Plants, therefore, are the only l iv in g  things that can make 
th e ir  own food, and they themselves become food for other liv ing  
things.
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Copy these questions in your notebook 
and then answer them in a complete 
sentence:
a. an important source of food for 
humans  ...........
b. what part of parsley, cabbage and 
spinnach are eaten.............
Prepare with your partner a l i s t  of some 
kinds of food which you get from plants.
APPENDIX 3a
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The Explanation [the pupil studies e ith er (a) or (b) of each section]
1. (a) roots ^ water how plants respond to water roots that
store food
(b) Water ^ roots how plants respond to water ^ roots that
store food
2. (a) Stem lig h t ^ how plants respond to lig h t types of plants
->■ stems that store food
(b) Light stem -> how plants respond to lig h t types of plants
stems that store food
3. (a) Leaves water lig h t ^ a ir  warmth leaves that store food 
(b) Water lig h t ^ a ir  -»■ warmth ^ leaves leaves that store food
4. (a) Flowers ^ seeds how plants respond to lig h t
(b) Light flowers
5. (a) Seeds water warmth ^ seeds that store food
(b) Water warmth seeds ^ seeds that store food
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Equipment
seeds bowl magnifying glass
















Gas, without colour, te s t, or sm ell, produced 
by animal bodies and breathed out by animals.
A very small part of plants. I f  you want to 
see i t ,  you have to see i t  under a microscope.
Lens to make something appear larger.
Any of the class of animals which feed th e ir  young 
with milk from the breast.
Gas without colour, taste , or smell present in 
the a ir  needed a ll forms of l i f e .
Like cloth made from cotton, so cotton raw 
m aterials.
Provide the main absorbing region of the root.
They are tin y . They grow out from the ce lls  
and between the soil p artic les . This helps 
to keep the soil firm  round the roots and reduces 
erosion by wind and ra in .
Make very wet.
White, tas te less , fodd substance, found in  
potatoes, gra in , e tc .
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magnet paper c lip drawing pins
6 ;
wooden board rubber band iron nail
1




iron fil in g s  steel kn ittin g  needle
string
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Device with a needle that points to the 
magnetic north.
Make useless.
Area or space in which force can be f e l t .
Round a magnet.
Not expected to change, going on fo r a long time,
North/south magnetic pole, e ith e r of the two 
points near the north or south poles to which 
the compass needle points.
Push away.
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APPENDIX 4
The Validation Group of the Learning Materials
- 319 -
(A) The validation group in the UK
- Teacher at primary school (PHU)
- Teacher at secondary school (PHU)
- Teacher of mathematics at secondary school
- Research o ff ice r
(B) The validation group in Baghdad, Iraq
- Director of handicapped centre
- Three school inspectors of hearing impaired schools
- Three experienced teachers at hearing impaired schools
- A specia list in curriculum design for primary schools
APPENDIX 5
The Results of the Validation Groups
-  320 -
(A) The UK validation groups
The teacher for hearing impaired children at primary school 
mentioned that you should use easy words and short sentences for  
hearing impaired pupils at that age, and i t  needs a glossary for  
some words. Teachers must be used to practical work in mathematics 
and science when they explain these lessons. Other teachers of 
hearing impaired children at secondary school also confirmed th is .  
However, in addition, i t  was stated that using geometric chapes 
are better than using other shapes. This was also confirmed by 
other members of the validation group and in the l i te ra tu re  
re la ting  to this subject.
(B) The validation groups in Iraq
After the materials had been translated into Arabic, i t  became 
apparent that the same problems existed in this language. There­
fore, the recommendations of the Iraq va lidation group were to 
use simple words, short sentences and a glossary for some words.
-  321 -
APPENDIX 6
The 'Fractions Unit' was defined for the fourth, f i f t h  and sixth 
grades as follows
A) Fractions unit for the fourth grade:
- fractions Vz, Vs, Vs
- fractions , Vs.
- the name of one
- the addition of the fractions
B) Fractions unit for the f i f t h  grade:
- fractions % , Vf, Va, Vs
- fractions % , Va
- the name of one
- the addition of the fractions
- the subtraction of the fractions
- equivalent fractions
C) Fractions unit for  the sixth grade:
- fractions Vz, % , Va, Vs
- fractions Va
- the name of one
- the addition of the fractions
- the subtraction of the fractions
- equivalent fractions
- mixed numbers
- the adding of mixed numbers
APPENDIX 7
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Plants Unit



















15 1 Individual + discussion with teacher
16 1 Group discussion
1 Individual
17
18 1 Individual + discussion with teacher















27 1 Individual + discussion with teacher
28 1 Group discussion





































Mathematics and science pre-tests for the three grades
- 326 - 
Fractions Unit Fourth Year
Pre-test
1. Draw these shapes and coloured J group
2. Draw this shape and coloured group
3, Draw this shape and coloured Va group
4. Add th is: è + i =
- 327 -
Fractions Unit Fifth Year
Pre-test
1. Draw these shapes and coloured Vz group
2. Draw this shape and coloured V  group
3. Draw this shape and coloured Va group
4. Add this: h + h =
5. Subtract this: % - V»
- 328 - 
Fractions Unit Sixth Year
Pre-test
1, Draw these shapes and coloured i group
2. Draw this shape and coloured V  group
3. Draw this shape and coloured Va group
4. Add th is: è + i =
5. Subtract th is: % - %
6. Add th is: 1 Va + 1 V a =
- 329 -
Pre-test Fourth and Fi fth Grades Plants unit
1. Name the parts of a plant
2. Name four things that plants need in order to grow.
3. Which parts of a plant can store food?
4. Which plarts of a plant make food for the plant?
5. How could you prove that your food originates from plants?
- 330
Pre-test Sixth Grade Magnetism unit
1. What is the law of magnetism?
2. Draw two d iffe ren t shapes of magnets and label them
3. By which ways can you change magnets back into ordinary 
pieces of iron or steel?
4, What is a compass used for?
APPENDIX 9
Mathematics and science post-tests fo r the three grades
- 331 -
Post-test (Fractions unit) fourth year
1. Draw a fractions chart showing these: 1, Vs i  Ve
2. Draw these shapes in your paper and then put a c irc le  around the right 
fraction
3. Draw and colour this shape in your paper and then answer
Number of the coloured parts are
Number of a ll  the parts are
Fraction ______  is the coloured group
4. Draw and colour these shapes then answer the questions




Post-test (Fractions unit) F if th  year
1. Draw a fractions chart showing these:
1 » V s » V l 0
2. Copy and complete
A A A A A A
J shapes are blue
a l l  the shapes
shapes are blue
a the 12 =
3. Copy these questions in your paper and complete
1) Y  + % =
2  ) Vs +  Vs =
4. Copy these questions in your paper and complete 
1 ) Vs “  Vs = -- - - - -- - - - - - - - - - - - - -
V ) V io  -  'A
5. Use the quick method to find three fractions equivalent to each of 
these.
1 .) Vs 
2 ) SA,
- 333 -
Post Test (Fractions Unit) Sixth year
1. Draw a fractions chart showing these: 1, V s ,  % o
2. Draw and colour this shape in your paper and then answer:
Number of the coloured parts are
Number of a l 1 the parts are
Fraction----------- is the coloured group
3. A labourer finished Vs of his work in the morning, and he finished Vs 
of his work in the afternoon. How much did he finish?
4. A lo rry  was loaded with V» tons of sugar, take away % ton from i t .  
How much remains?
5. Use the quick method to find (4 ) fractions equivalent to each of these 
(1 )  =6 (2 )  =A
5. Complete these questions:
i V i o  +  V l 0
V s  +  3 %
- 334 -
Post-test Plants Unit 
Fourth and F ifth  Grades
1. Name two plants that store food in th e ir  roots
2. Name four things that a lea f needs to make food,
3. Name four things that plants need in order to grow
4. In a plant what are the functions of
a F lo w e rs . . , , ............................................ b Leaves,
c Stems     d Roots.,
e Seeds.......................................................
5. Name two plants that store food in th e ir  stems
- 335 -
6. Give two reasons why plants are important for human beings
7. Name the part of a plant which makes food for the plant
8. In what ways are foods such as eggs and meat developed from plants?
9. What is the difference between annuals and perennial plants?
10. In what way plants respond to the l ig h t  and water?
- 336 -
Post-test Sixth Grade Magnetism Unit
1. Draw four d iffe ren t shapes of magnets and label them
2. Write down three magnetic substances^






4. Name the poles of this magnet
5. I f  a bar magnet is allowed to hang free ly , in what direction  
w il l  i t  point?
6. The law of magnetism states that:
1 ) ...................................................................................................
2 ) ...................................................................................................
7. Write down two ways by which magnetism is removed
1 )     ...............................
2 ) .....................................................................................................
8. Draw the magentic f ie ld  of this bar magnet
- 338 -
9. What is a compass used for?
10. What is the difference between temporary and permanent magnet?
- 339 - 
APPENDIX 10 
SCORING OF MATHEMATICS AND SCIENCE TESTS
The scores of a l l  the tests were decided by the teachers and 
inspectors following discussion with the invesgigator and before the 
s tart of the p i lo t  t r i a l .  Once again, scoring of the tests was dis­
cussed with the teachers involved in the f ie ld  t r i a l .
1. Scoring of Mathematics 'Fractions' Test
- Fourth grade: this test consisted of f iv e  questions. Maximum
score possible for the test is 100, equally subdivided between the f iv e  
questions and each of these questions was again subdivided. The score 
for the subdivisions varied, as shown below:
Question No. Maximumscore Score
1 20 2 9 9
2 20 2 8 2 8
3 20 2 2 2 14
4 20 4 16
5 20 10 10
- Fifth grade: as for the fourth grade te s t ,  the maximum possible
score for the test is 100, equally subdivided between the f ive  questions 
Scoring for the subdivisions varied, as lis ted  below:
Question No. Maximumscore Score
1 20 2 9 9
2 20 1 2 2 15
3 20 10 10
4 20 10 10
5 20 10 10
- 340 -
- Sixth grade: the test consisted of six questions for which the
maximum possible score is 100. This score was subdivided between the 
six questions as shown below:
Question No. Maximumscore Score
1 20 2 9 9
2 20 2 2 2 14
3 10 10
4 10 10
5 20 10 10
6 20 10 10
2. Scoring of Science ‘ Plants and Magnetism* Tests
- Forth and f i f t h  grades ( 'P lan ts ' te s t) :  this tes t was the same,
consisting of ten questions, with a maximum possible score of 100, equally 
subdivided between the ten questions. The scores of the subdivisions, 
however, were d i f fe re n t ,  as shown below:
Question No. Maximumscore Scores
1 10 5 5
2 10 2.5 2.5 2.5 2 .S
3 10 2.5 2.5 2.5 I S
4 10 2 2 2 2 a
5 10 5 5






- Sixth grade ('Magnetism' te s t) :  this test consisted of ten
questions, with a maximum possible score of 100, equally divided between 
the ten questions. The scores of the subdivisions, however, d iffe red ,  
as shown below:
Question No. Maximumscore Scores
1 10 2.5 2.5 2.5 2.5
2 10 10
3 10 2 2 2 2 2
4 10 10
5 10 10
6 10 5 5





Core questions of interview
- 342 -
1 - Core questions for teachers' interviews
1. What is your reaction towards the unit?
2. What is your opinion about this method of teaching hearing impaired
children?
3. How did the pupils generally react to the unit?
4. What are the management problems you have had to solve and how did 
you use the management guide?
5. What is your opinion about this method concerning the talking and 
the writing of the pupils?
2 - Core questions for pupils' interviews
1. What is your reaction towards the unit?
2. How does the unit compare with your previous science or mathematics
studies?
3. How did you find the network of the worksheets? Can you easily  
progress from one a c t iv ity  to another?
4. Did you have any d i f f ic u l ty  with words used?
5. Is i t  d i f f i c u l t  to understand these worksheets?
- 343 -
6. What new words have you learnt? What do they mean? 
Where do you think you w il l  use these words?
7. Did you enjoy working with your partner?
Did you ta lk  to one another?
8. Would you like  to learn other subjects this way?
APPENDIX 12




Draw these shapes in your notebook and then 
colour h a l f  o f  the group and w r i te  under every 
shape i
Ypu can see that when you d iv ide anything into two equal pieces, 
eachpieee is ca l led a ha l f  ( | ) .
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The coloured part  is a quar ter  o f  the group V4
Draw these shapes in your notebook and then colour a quarter 
^ o f  the group.
The coloured part  o f  every shape is a quar ter (VJ o f  the whole shape
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The coloured part a third of the unit.
Draw these shapes in your notebook and then 
colour a th i r d  o f  the group ( V a )
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The coloured part is one f i f t h  of the group.
V
Draw these shapes in your notebooks and then colour 
^ e  f i f t h  ( V s )  o f  the group.
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A Fract ions Chart (wçrk with  your f r ie n d )  
You w i11 need :
- paper and glue (about th is
size)
- scissors
Cut out four  s t r ip s  o f  paper.
Now fo l lo w  these steps - use a 
clean page o f  your notebook 
1st s t r i p . . . . s t i c k  in 
your notebook and label
2 nd s t r i p . . . f o l d  in to  2 
equal par ts ,  open out,  s t i c k  
in your notebook and label
3rd s t r ip . . .m ake  4 equal 
parts ,  s t i c k  in your note­
book and labe l .
4th s t r ip . . .m ake  8 equal 
parts ,  s t i c k  in your note­
book and 1 abel . (
1 w h o le
I-  - - ■----- - - - - - - - - - - - - - - - - - - - - - - - - - »
è
V . 1 V .
!---- — --------- m ----------- ‘-r-ïS




Vs Vs V s Vs Vs j
1. Use your f r a c t io n  chart fo r  these and copy and complete
a. 1 =
b .  1 =
2. Make another f r a c t io n  chart showing these: 
one whole, one t h i r d ,  one s ix th .
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The coloured part is three quaters of the group 3/.
The coloured part is two th i rds  o f  the group. 2/,
Draw these shapes in your notebook and then put a c i r c le  




Look at the p ic tu re .
Copy these questions in to  your notebook and then 
answer them with your f r iend .
How many so ld iers  are there al together?
a. How many have guns?
What f ra c t io n  have guns?
b. How many have boots?
What f r a c t io n  have boots?
How many have hats?
What f ra c t io n  have hats?
How many have belts?




-  3 5 1  -
Fractions V
Vu o f  the group is coloured.
Remember that each part  must be equal to the other.
è the group is coloured.
Number o f  the coloured parts is 5 
Number of a l l  parts is 6
i . e .  y Ve the coloured group.
Number o f  the coloured parts is 3 
Number o f  a l l  the parts is 8
i . e .  y Vs the coloured group.
Draw and colour these shapes in your notebook and then answer.
Number o f  the coloured parts are 
Number o f  a l l  the parts are 
Fraction is the coloured group
Number o f  the coloured parts are 
Number o f  a l l  the parts are 
Fract ion is the coloured group
-  3 5 k  -
Draw these shapes in your notebook and then answer
a. colour % of the parts o f  the c i r c l e .
b. colour Vs o f  the parts o f  th i s  shape.
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Fractions divided into coloured and uncoloured parts.V
The coloured parts = Ve 
The white parts = Ve
Blue - V i 0 
Pink = V io  
White = 7 io
Copy these quest ions in your notebook then answer,
a. Draw and colour the shapes below, then answer:
1 . 2 .
The coloured parts = 
The white parts =
The coloured parts =
The white parts =
b. Draw and colour Ve the group o f  the shape below, 
the f ra c t io n  formed by the uncoloured part .
Then w r i te
- 354 -




% r  : 1 VH- ;
• • -• • - vrk—:
Each f r a c t i o n  is equal to one, i . e . ,  you can d iv ide one in to  many 
f r a c t io n s .  Remember each part  in the f r a c t io n  is equal with the others
Copy these questions in your notebook, then complete the answer 
4 7 . 4a.
5. I  =
1 =
1 0 . 1 =
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A fraction has many names
% Ve
Draw and colour these shapes then answer the questions;
Vs
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The addition of fractions
 _____  V3 + V3 = %
the same ____ . _
i . e . ,  i f  you add th i s  U  to the Vu in the c i r c l e ,  th is  w i l l  equal %
Method o f  adding:
Put the same bottom number because 
these are the same.
- add the number above.
Here are other examples:
% + Vs =
You can wri te  the answer l i k e  the ones shown below 
% + % = ' + % = %
V& + Vg1/ _ 1 + 1% = %
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Copy these questions in your notebook and complete the 
answers :
a. % + %
b. Vs + Vs
c. V7 + =
d. Vs + Vs =





The Subtraction of fractions
% - %
i . e . ,  a l l  the parts are \
Brown parts equal % o f  the whole 
Vu remains.
I f  you take away from i t  Vu
Ve -  Va -  Va
Method of subtrac t ion:
Put the same bottom number because 
they are the same (equivalent)
- subtract the above number
Here is another example
REMEMBER




Co^y these quest ions in your notebook and complete the 
‘cCl/) f l a n k s  w ith  your partner.
a. =6 - 2 ;
b .  %  -  V s = ’ - V s  =3-1;
C . % - Vg =




Some names o f  number one ^
Va Va Va
r-'-**- ; -«.m- . no**-'
? S
% %
V s V s Vs Vs Vs
Vg Vs Vs Vg% "A
You can name the number 1 or V 2 , 1 or Vs  e tc .
REMEMBER each part  is equal with the others.
Copy these questions in your notebook and then complete
-  3 6 1  -
Fractions
I f  Vu is coloured, then a f ra c t io n  
o f  the coloured part  is a f ra c t io n  
o f  Vu.
A f ra c t io n  o f  the coloured part  
is  V e. A f r a c t io n  o f  the 
part  w ithout co lour is Vs.
f . g . ; a l l  the groups are 8 par ts ,  3 o f  them are with colour and 
5 of them are without colour. So you can w r i te  i t  l i ke  
th is  i f  you have sets.
A A A
ooo  oo
@  #  ®  #  @o o o o o
è shapes are red 
6 a l l  the shapes 
3 shapes are red 
è the 6 = 3
Va shapes are red 
15 shapes are red 
Va the 15 = 5
Copy and complete. Work with your fr iend
o o o o o o  00 o o o o
1 the 12.................
c$ d d d d
d d 6 d d
i the 10
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Equivalent f rac t ions
Ve %
Ve and Va are equiva lent f r a c t io n s .  They mean the same
Ve Vs
They are equiva lent f ra c t io n s .





Vs we could go on forever
When we m u l t ip ly  both the NUMERATOR (above 
number), and the DENOMINATOR (bottom number) 
o f  a f r a c t io n ,  we get an EQUIVALENT FRACTION.
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Copy these questions in your notebook and then answer them 
with your par tner:
1. Use the quick method to f ind  s ix  f ra c t io n s  equivalent 




d . V l 0 0
2. F i l l  in the gaps: 
X 5










Fract ion addi t ions with the equal denominator




When you add f ra c t io n s  w ith  equal 
denominator, you add the numerators 
only. The denominators remain 
unchanged.
Copy these questions in your notebook and then asnwer.
Work with your partner.
1 . A lo r r y  was loaded with  V s  ton o f  s o i l ,  V s ton o f  so i l  
was added to i t .  How much was in the lor ry?
2 . A labourer f in ished V io  o f  his work in the morning and 
f in ished V io  of  his work in the afternoon. How much 
did he f in ish?
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When you subtract  f rac t ions  with equal 
denominators, you subtract the numerators 
only.  The denominators remain unchaged.
Copy these questions in your notebook and then answer them. Work 
with your partner:
1. A lo r r y  with loaded goods, weights ton. Take away Vi* ton.
How much remains?




2 haves = 1
1 Remember?
3 halves 
You can wr i te  i t V2 1 V 2
You can also solve such problems l i ke  th i s :
r 1
V2
Total = 5 fourths
4 fourths = 1 




Total = 4 th i rds
3 th i rd s  = 1 
1 Va is a mixed number
Copy these questions in your notebook. Then f i l l  in 
the gaps.
I I th i rds  = to ta l  
3 th i rds  = 1 
1 Va is a mixed number
□  halves = to ta l  
□halves = 1 
Qmixed number
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A Fract ion Chart 
You w i11 need : -
paper and glue 
scissors 
large card
Work with your f r ie n d .  Cut out 9 s t r ip s  o f  the paper Now fo l low  these
three steps - use the arge card.
1 . 1st s t r i p . . . s t i c k
on the card and 1 V2
label
2 . 2 nd s t r i p . . . f o l d  
in to  2 equal parts ,  
open out,  s t i c k  on 
the card and label
3. 3rd s t r i p . . . f o l d  
in to  3 equal parts ,  
open out,  s t i c k  on 
the card and label
Vs Vs Vs V s Vs Vs V s
When you f i n i s h ,  wr i te  t 'v  mixed number under each one.
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t .  e . , 2 /e + /a -  2 /s Remember.. . the equal bottom number
or 2% + Ve = 2 ^  = 2Va
Copy these questions in your notebook then answer them,
a. IV4 + % =
b. 2 V l 0 + V l 0 =
c. 2% + % =
d . 2 Vs + Vs =





Your body consists of organs and each 
organ has a function. The body of a 
plant consists of parts also and each 
part has a function.
A plant's  body consists of root; stem; leaves; flowers and
f r u i ts .
Copy this question in your notebook and
answer i t .
Draw a plant and label the parts of i t .
mcULfi-
h
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The parts o f a plant
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ROOTS
Did you t ry  to pull up a plant from 
the soil? I t  is d i f f i c u l t ,  especially when the plant is large, 
because there are many roots. Roots anchor the plant f irm ly  in 
the soil and prevent i t  being blown over by the wind. They draw 
water and mineral salts from the soil and pass them into the stem.
th u  50x6.
Frequently, roots can act as food stores.
Copy this question in your notebook and
answer i t  with your fr iend .




Here are some roots that store food. 
This food is in the form of starch and we can use i t  fo r  our own 
food. I f  you do not know what starch is , ask your teacher to 
explain i t .
A
f l  T u R N l f i
ô k u ' c k -  M  t h r r ^ 4  h s / t
Copy this question in your notebook 
and answer i t .
Collect roots that store food for  
your nature tab le . Draw and label 
them.
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The sheet labelled No.l helps you to 
know which part o f the plant the stem is .  I f  you want to know what 
the function of stems is ,  the teacher can prove this by experiment.
Take a plant and water i t  with coloured water (red in k ) .  Cut the stem 
5 cm above the soil a f te r  some minutes. You w il l  see the coloured 
water dripping from the cut part; this means that water is going 
up through the stem. From this experiment you learn that the 
function of the stem is to bring the raw materials to the rest of 
the p lant.
The other functions of stems are:
a) to hold the plant up;
b) to act as food stores.
Copy these questions in your notebook 
and then answer them.
a) What is the main function of the 
stem?
b) What are its  other functions?




In previous lessons, we mentioned that 
stems can act as food stores. Potatoes are good examples of stems 
that store food. They are underground stems. These underground 
food stores are the stems of the plants and not th e ir  roots. There­
fo re , do not mix them up with roots ju s t  because they are underground
There are also stems that store food above the ground - sugar 
cane is a good example.
Sug n f - cOwe
Discuss this question with your partner, 
then write the answer in your notebook. 




Plants and animals are l iv in g  things and 
they are a like  in many ways, but there is 
one big difference between them. This is the way in which they obtain 
th e ir  food.
Animals can catch th e ir  food, or at least they can move about and 
look for i t .
Plants cannot catch th e ir  food. They have to make th e ir  own food.
Have you ever wondered why plants grow so many leaves and why the 
leaves are mainly green?
The answer is that plants need these green leaves to make food. 
These leaves are the food factories of plants. A leave has food 
canals carrying water and mineral salts to a l l  parts of the lea f  and 
i t  then sends out the food made in the le a f  to the rest of the plant.
A plant needs sunlight and carbon 
dioxide from the a ir  and food 
materials like  water and mineral 
salts from the ground to make food, 
The green cells  in its  leaves 
change carbon dioxide and water 
into sugar and give out oxygen.
To do th is ,  the green cells  need 
energy and they get this energy 
from sunlight. Look at the 
picture on the l e f t .
At night, when there is no sun, 
the leaves do not make food.
_ b ij UnJi 
ImJf' a h  aJJ paA ô  




Discuss th is  question with your teacher 
and copy the answer in your notebook.
Green leaves make food for the whole plant 
What happens to leaves that are yellow?
Do leaves that are yellow make food?
There are no living leaves which are completely yellow, because 
yellow leaves cannot make food. When a le a f  has yellow parts, such 
yellow parts cannot make food.
Copy th is  question in your notebook and 
then answer i t .





You have ju s t learnt tha t leaves make 
food out of water and carbon dioxide when there is sunlight. The 
food they make is sugar.
In the sunlight, the leaves make a lo t  of sugar. The leaves 
cannot carry a l l  th is  sugar away to the other parts of the plant, so 
the leaves change the sugar into starch - remember what the teacher 
said about the starch? This starch is kept and stored in the leaves. 
At night, when the sun is not shining, the starch changes back to 
sugar and then i t  is carried away as food to the rest o f the plant.
Remember that sugar is the food that the plant can use at once.
Starch is the food that the plant keeps and stores. The plant makes 
sugar for i ts  food. I f  i t  makes too much, i t  can change this sugar 
into starch and keep i t .  When the plant needs food again, i t  changes
the starch back into sugar.
I f  you understand the previous passage, 
copy this question in your notebook and 
then answer i t .
What do leaves store?
There are some leaves which we can use for food, like  cabbage
and le ttu ce .
Collect some leaves that can be eaten.
Draw and label them.
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FLOWERS
The important function of the flower 
is to make the f r u i t  which contains 
seeds. Seeds become new plants. Therefore, the main function  
of the flower is the production of seeds. There are also some 
flowers you can eat, l ike  cauliflowers.
Copy this question in your notebook 
and answer i t  with your partner.
Make a l i s t  of some flowers that 
become a f r u i t .
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SEEDS
I f  you want to f ind  out the function of
seeds, you can prove i t  by an experiment,
by taking bean seeds or chick pea seeds and putting them in water
fo r  two days, then open one of them. What do you find? You find
an embryo between the two cut pieces.
Could you plant d if fe re n t sorts of seeds in a 
flower pot. Water them regularly  until the seeds 
grow to be small plants. The embryo that you see, 
grows and becomes a small plant. Therefore, the 
main functions of the seeds are to reproduce the 
plant and act as a food.
&
Copy these questions in your notebook 
and answer them.
a. Draw and label the picture above.
b. What is the main function of the seeds?
However, some plants do not begin th e ir  lives from seeds. Date 
palms increase by palm seedlings, others by cutting a part of the old 




Peas and beans are good examples of seeds
that store food. You can see them in the
market.
The food that is stored in the seeds feeds the young plants and 
helps them to grow quickly. While the plants are very young, they 
do not have green leaves to make food, so they need the food in the 
seed in order to grow. This is the main reason why seeds store food.
Collect pictures of some seeds and f ix  




Like a l l  other l iv in g  things, plants need 
water to l ive  and grow. They can take in 
water only through th e ir  roots. Their roots, therefore, must grow in
such a way that they can find water.
I f  you want to prove th is ,  you need: (work with your fr iend)
a. some broad bean, chick pea and corn seeds;
b. a bowl 
j j ^ c .  cotton wool
water
^  MOW take some of the seeds, leave half of them dry and put the 
other ha lf in water in the bowl. Then put a layer of cotton wool in
the bowl, saturate the cotton wool with water and put the seeds in i t .
Ask the teacher for help. Add some water from time to time to keep 
the cotton wool wet. You w ill see, a fte r  a few days, each seed grows 
with small roots, then the stem appears and grows up as shown in the 
picture below, while the dry seeds remain ungrown.
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Copy these questions into your notebook 
and write  your answers: 
a. Why do dry seeds not grow?
Draw the growth of the plant seed 
and label the parts of i t .
When you fin ish  drawing the seed growth of the p lant, take a 
magnifying glass and examine one of the growing seeds. You see that  
there are root hairs. Their work is to provide the plant with water 
and mineral salts from the s o i l .
Discuss this question with your fr iend ,  
then write  the answer in your notebook. 






You have learnt that plants, l ik e  other 
^  liv ing things, need water to l iv e  and grow
They can take in water only through th e ir  roots. Their roots, there­
fore , must grow in such a way that they can find water,
Look at th is  picture and w rite  your 
0
answer in your notebook.
Why do roots grow in this direction?
U a X tir i I
Man and animals can move about to look for water. They can go 
and l iv e  in places where water can be found.
Plants cannot move like  animals or man, so plants must send out 
roots to look for water. In dry places, plants grow very long roots 
deep into the soil to look for water, The cactus plant grows in the 
dry desert. I t  sends out long thin roots deep through the sand to 
look for water. Plants that grow in water, l ike  papyrus, do not 
have to look fa r  for water, so they grow short roots in a l l  directions
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Copy this question in your notebook and
then answer i t .
Why do some plants have short roots?
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PLANTS NEED 
LIGHT
In the previous lesson you studied that 
plants need water and now you w i l l  learn that plants need l ig h t  to 
grow. You and your partner can prove this by experimenting. You 
need:
a. two flower pots
b. soil
c. barley plant 
V J / - d .  water
Now put the soil in the two flower pots and plant the barley plant 
Then keep one in natural l ig h t  and the other in a dark place and water 
them from time to time. You w il l  see that the plant in the dark 
place w i l l  die a fte r  a time. But remember that not a l l  plants need 
the same amount of l ig h t .
Discuss this question with your teacher
and then write the answer in your
notebook.






^  ^  ^ ^  Plants respond to l ig h t  more than other
liv ing things. This is because plants need sunlight to make food 
and without sunlight they die.
In the fo re s t ,  where plants grow th ic k ly  together, trees grow 
t a l l e r  and t a l l e r  to get sunlight. Have you ever seen t a l l ,  straight  
trees in the forest looking like  giants try ing  to outgrow one another?
They are competing for sunlight. Smaller plants growing in the shade
of these t a l l  trees do not always get enough sunlight and so in the
end they may d ie .
Copy the question in your notebook and 
then answer i t .
Have you noticed that not much grass 
grows in the shade of big spreading 
trees? Why?
Discuss this with your friend.
Plants send down roots to look for water. They must also send 
up stems carrying leaves to look for l ig h t .  These stems always move 
towards the l ig h t ,  just as roots always move towards water.
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Answer this question in your notebook. 
Look at the picture below and then write  
why the plant in the house is bending its  
stem, but the other, in the garden, grows 
up s tra ight to the sky.
j i
Stems are not the only parts of a plant that respond to lig h t.  
Some flowers do so too. The flowers of a daisy open in the nnrning 
sun and close in the evening. The sunflower turns i ts  face towards 




Plants, l ike  other l iv in g  things, need a i r .  
You can prove this by experimenting - watch 
your teacher doing the experiment. He w i l l  need:
a. two flower pots
b. a glass container
He takes two flower pots with the same flower, then takes the glass 
container and puts i t  over one of them, so that there is no a i r .  You 
see that the plant which is covered by the glass container soon dies 
because i t  is le f t  without a i r ,  inspite of water and l ig h t .
Discuss with your teacher and then write
the answer in your notebook. 




You have learnt that plants, l ike  other
liv ing  things, need water, sunlight and a ir .
However, water, sunlight and a ir  by themselves are not enough. 
Plants, l ike  other l iv in g  things, also need a certain amount of warmth
Some trees shed th e ir  leaves in Autumn and they do not grow in 
winter, but they have new leaves in spring.
Prepare a l i s t  of some plants which shed 
th e ir  leaves in Autumn and what they are 
called. I f  you need help, ask your 
teacher.
Copy the answer in your notebook.
Every kind of seed grows at a suitable temperature, so you can say 
that warmth is responsible for plant d is tr ibu tion  on earth.
Date plams grow in the south and middle of Iraq , but not in the 
north, because date plams need more warmth and north Iraq is too cold
for them.
Name other trees which do not grow in the 
north of Iraq. Write your answer in 
your notebook. Discuss with your friend




You can easily  recognise an animal from 
i ts  parts. You can t e l l  the difference  
between a mammal, a b ird , a fish and an insect from the d if fe re n t parts 
which they have -  the eyes, the wings, the t a i l ,  the fins  and so on.
Can you just as easily  t e l l  the difference between d if fe re n t  
types of plants? You can probably recognise some plants from th e ir  
flowers or th e ir  f r u i ts ,  but did you know that a l l  the thousands of  
diffe ren t flowering plants in the world can be grouped into two 
types. This is done, not by looking at th e ir  flowers or f r u i ts ,  
but by finding out how long they l iv e .  You can often t e l l  this by 
looking at the stem.
The two types of plants are:
1. annuals
2. perennials
Copy this question in your notebook and 
then answer i t .
From which parts of the plant can you 
t e l l  i f  a plant is annual or perennial?
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  / annuals\
)
These are plants which live  for only 
one year or less. That means they 
grow and die within one year.
Some of them you recognise easily  because they are plants that we 
grow and eat. Wheat is a good example; i t  grows to about four 
fee t high within one year and then dies.
Other examples are the pea and the tomato plants; other 
annuals that we grow in our gardens are the marigold and the sunflower.
Copy this question in your notebook and 
then answer i t .
Prepare a l i s t  with your partner of 
names of some annual plants.
Annuals have:
soft and ju icy  stems
do not grow very t a l 1
have to be supported with sticks
1 y
Copy this question in your notebook and 
then answer i t .
Why do annual plants not grow very ta l l?
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PERENNIALS
Perennials are plants that grow for 
more than two years. Not a l l  of them 
are t a l l .  Some perennials are shrubs
which do not grow very t a l l .
Most perennials have hard, woody stems. Every year the stems 
get harder and grow thicker until they become trunks and bear 
branches. Because th e ir  trunks are hard and woody, these plants 
are able to grow very t a l l  without fa l l in g  over.
Perennials are plants that continue to l iv e  and flower a fte r  
two years. Because perennials live  for a long time, most of them 
grow a hard outer covering to protect th e ir  trunks, branches and roots
Many perennial plants are useful to man. We can eat th e ir  f r u i t ,  
for example, oranges, apples. We can build houses with th e ir  wood.
We grow them in our gardens and by the roadside for th e ir  shade, for 
example.
Copy these questions in your notebook and 
then answer them.
a. Are date plams perennials? Why?
b. Find out, with your partner, names of 








There are many kinds of food you can get 
from plants. The parts of plants that are eaten can be: seeds,
stems, leaves, roots or f r u i t .
For example, what, beans, barely are seeds; carrots are roots; 
potatoes are stems; parsley and cabbage are leaves; cauliflower  
is a flower.
Draw these pictues in your notebook, 
then colour and label them.
Do you know that meat which you eat also comes from plants?
Meat comes from cows, sheep, goats, which a ll  eat plants. I f  there 
were no plants, there would be no cows, sheep or goats.
Plants, therefore, are the only l iv in g  things that can make 
th e ir  own food, and they themselves become food for other l iv in g  
things.
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Copy these questions in your notebook 
and then answer them in a complete
sentence:
a. an important source of food for  
humans...............
b. what part of parsley, cabbage and 
spinnach are eaten.............
Prepare with your partner a l i s t  of some
kinds of food which you get from plants.
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PLANTS ARE IMPORTANT 
FOR HUMNA BEINGS 
AS CLOTHING
I f  you look at your clothing, you w i l l  
find ' tliat some of i t  is made of cotton, which is collected from the 
cotton plant. However, wool comes from sheep and the camel's hair  
from the camel.
A fte r  reading the previous passage and the previous page,
answer th is  question in your notebook.
Work with your friend.
How is wool developed from the plant?
\
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f ^ 7 \ plants are important
^^F O R  HUMAN BEINGS 
FOR BUILDING
You are s it t in g  in your class, you
look at your desk, blackboard, door, window  you w il l  find that
they are a ll  made from wood.
In the v i l la g e , houses are b u il t  from plants, p art icu la r ly  from 
papyrus and date palms. Sometimes they are b u i l t  of mud or blocks 
and the roofs are made of tree branches or date palm leaves. However, 
the new buildings in the c it ie s  are b u ilt  of steel because steel is 
stronger than wood.
Your books and notebooks are also made from the core of the trunk 
and the fibres o f the cotton.
Copy these questions in your notebook and 
then answer them.
a. Make a l i s t  of the furniture in your 
home which is made from wood.




TO HUMAN BEINGS FOR 
HEATING
Since human beings know how to make 
f i r e s ,  they use the branches of the trees to burn for heating, 
cooking, preparing bread and to prepare charcoal.
Discuss with your teacher how human 
beings prepare charcoal from the plant, 




We get tea from some plants and henna 
fo r  dyeing. I f  some tea sp il ls  on your clothes, you w i l l  see that 
your clothing is stained red. Henna colours your ha ir  i f  you put 
i t  on your hair and leave i t  for a period of time.
Could you prove by experiment how tea dyes the cloth? Remember 
you need a bowl, tea and a piece of c loth.
Some medicines are made from plants, l ike  caster o i l ,  which we 
can get from the chemist. Do you know that the medicine which 
your mother prepares which is like  tea and which she gives you when 
you get a cold, is from some plants which are grown in the north in 
Spring?
We also get perfumes from some flowers.
Write in your notebook the names of
flowers used to make perfumes. Discuss




Magnets are pieces of metal 
which are able to attract  
iron and steel.
In the diagram on the r ig h t you 
can see how a magnet a ttracts  
iron nails .
Most magnets are made of iron or steel and they can beçmade 
into many d ifferent sizes and shapes. In fa c t ,  a magnet can be 
made into any shape. The more common shapes of magnets are shown 
below:
Draw in your notebook the shapes
shown above and label them
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A magnet exerts force when i t  a ttrac ts  iron or s tee l.  You can 
feel this force when you try  to pull the iron or steel from the magnet. 
You can see how strong the force o f the magnet is by carrying out this
experiment with your fr ien d . You w i l l  need:
a. string




Procedure: Tie one end o f a string to a paper c l ip .  Attaçh the other
end o f  the s tring  to a wooden board with a drawing pin.
Hold the magnet in one hand and pick up the paper c lip  with 
i t .  Raise the magnet and the paper c lip  un til the string  
is s tra ig h t. Carry on ra is ing  the magnet un ti l  the magnet 
is separated from the c l ip ,  as shown in the diagram.
Keep on ra is ing the magnet u n ti l  the paper c l ip  ju st begins 
to f a l l  to the wooden board.
Now:
Measure the distance between the 
lowest point of the magnet and the 
highest point o f the c l ip .  Repeat 
th is twice. Make a copy of the table 
below in your notebook. Work with 
your fr iend .







You have learnt that a magnet exerts force. This magnetic force
is able to pass through certain substances and a ttra c t  iron and steel.
The teacher w i l l  do an experiment in front o f you to show th is .




d. piece of wood
e. p las tic  basin
f .  water
Use the rubber band to hold an iron nail to a piece 
of wood which w i l l  f lo a t  on water. Take the plastic  
basin and f i l l  i t  with water. Now f lo a t the piece 
of wood underneath the basin and move i t  about slowly.
Procedure:
U)oocL
You w i l l  see that the wood w i l l  move in the same direction as the 
magnet. This is because the magnetic force is able to pass through 
the p lastic  basin and water, to attact the iron n a i l .
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Copy this question in your notebook and then write  
the answer:
When the teacher holds the magnet fu rther away from 
the bottom of the basin, does the f lo a tin g  piece of  
wood move as read ily  as i t  did before?
After watching the experiment, see i f  you can do th is  by yourselves. 




Take the iron nail and put i t  on top of a wooden board, 
Hold a magnet about 1 cm below the wooden board and 
move i t  about. What happens to the nail?
Procedure:
[You w i l l  find that the nail w i l l  move in the same d irection as the 
magnet. This is because the magnetic force is able to pass through the 
piece of wood.]
1. P la s t ic ..
2. Glass____
3. Cardboard,
Now use d if fe re n t sheets of material in place of 
the wooden board. See i f  the magnetic force is 
able to pass through them. Make a copy of the 
table below in your notebook. Record your result 
with your fr iend.






Magnetic substances are things which are attracted  
by a magnet. They e ith e r  pull the magnet, or the 
magnet a ttracts  them.
Non-magnetic substances are things which are not attracted by a 
magnet. Most of the things in the world are non-magnetic.
Now do an experiment to find out which things in the 
®  picture below are magnetic substances and which are 
non-magnetic substances.
Take a magnet and see which things are attracted by i t  and which 
things are not. Work with your partner. Make a copy of the table 
















Copy these questions in your notebook and then answer 
them in complete sentences.
a. Write down below some other non-magnetic substances 
you know o f .................................................................................
b. Write down below some other magnetic substances you 
know o f ..........................................................................................
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MAGNETIC POLES
A magnet w i l l  a ttrac t magnetic substances. However, 
d iffe re n t parts of a magnet w i l l  exert d iffe ren t  
amounts of magnetic force.
The two ends of a magnet w i l l  exert greater amounts of magnetic
force than the other parts of a magnet. The middle of the magnet w il l
exert the least force. The two ends of the magnet are called the POLES.
I f  you want to be able to prove i t ,  you w i l l  need:
a. magnet 
H C ©  b. c lips or iron f i l in g s
Procedure: Dip a magnet in paper clips or iron f i l in g s .  You
w il l  find that most of the clips or iron f i l in g s
w il l  be attracted to the poles of the magnet.
IM
This experiment shows that the ends or poles of the magnet have 
greater magnetic force than the centre. As you can see, few iron f i l in g s  
or paper c l ips w il l  be attracted to the middle position.
Copy this question in your notebook and then answer 
i t  with your friend.
Do you know why few paper clips or iron f i l in g s  were 
attracted to the middle portion of the magnet?
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Every magnet has two poles. The two poles are d if fe re n t .  One
pole is called the North pole. The other pole is called the South pole.
Every magnet has a North and a South pole.
I f  a magnet is allowed to hang free ly  i t  w i l l  always hang in a
certain direction - the North-South direction .
The North pole w i l l  always point towards the North and the South pole 
w il l  always point to the South. You can find th is  out for yourself when 




Procedure: Hang a magnet so that i t  can rotate free ly  in the a i r ,  
as shown in the diagram below. When the magnet stops 
moving, mark the direction of the magnet with a piece 
of chalk. Mark one pole with a cross. Move the 
magnet to another position and release i t .  When the 
magnet f in a l ly  stops ro ta ting , note the direction of 
the pole with a cross.
/slorHv
Has the magnet come back to the former position? 
Write your conclusion in your notebook. Work with 
your friend.________________________________________
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THE LAW OF 
MAGNETISM
A magnet has two d iffe re n t poles: a North and a
South pole.
The NolKth'pole of a magnet w i l l  a t tra c t  or pull the South pole of 
another magnet. The South pole w i l l  also a t t ra c t  the North pole of
another magnet. Therefore, unlike or d if fe re n t  poles a t t ra c t .
The North pole w i l l  repel or push away the North pole of another 
magnet. The South pole w i l l  also repel or push the South pole of 
another magnet. Therefore, l ike  poles w i l l  repel.
The law of magnetism is: LIKE POLES REPEL, UNLIKE POLES ATTRACT
I f  you want to be certa in , take a piece o f string and two bar 
magnets. Hang up one magnet with the string so that i t  can swing 
free ly .
Make sure that there are no magnets or magnetic substances nearby. 
When the magnet stops rotating:
1. Bring the North pole of the second magnet near 
the North pole of the hanging magnet. They w ill  
repel, because l ike  poles repel.
2. Bring the South pole of the second magnet near the 
South pole of the hanging magnet. They w ill  repel, 
because like  poles repel.
3. Bring the South pole of the second magnet near the 
North pole of the hanging magnet. They w ill  
a tt ra c t ,  because unlike poles a t t ra c t .
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4. Bring the North pole of the second magnet near 
the South pole of the hanging magnet. They w i l l  
a ttra c t ,  because unlike pole a ttra c t .
Now copy this table in your notebook and then 
complete i t  with your partner.











You cannot see the magnetic force of a magnet. You 
have done experiments to show that magnetic force 
exists around every magnet. The arrangement of magnetic force around a 
magnet is called its  MAGNETIC FIELD. The stronger the magnet, the 
stronger w i l l  be the magnetic force and the bigger w i l l  be the magnetic 
f ie ld .  Any magnetic substance in the magnetic f ie ld  w i l l  be affected 
by the magnet. I f  you want to investigate the magnetic f ie ld s ,  you
a. bar magnet
b. piece of paper
c. iron f i l in g s
Take the bar magnet and stand i t  on one end. Hold a 
piece of paper on top of i t .  Sprinkle some iron 
f i l in g s  on the paper and gently tap the paper. The 
magnetic f ie ld  you see traced out by the iron f i l in g s  
is shown below.





Copy this question in your notebook and then write  
the answer.
When two poles of d i f fe re n t  magnets are brought 
close together, they can also produce a magnetic 
f ie ld .  Will the magnetic f ie ld  produced be d iffe ren t  
from that produced by a single magnet? Do i t ,  then 
draw the pattern. (Work with your partner.)
Take two magnets and place them on th e ir  ends so that the North pole 
of one is about 5 cm away from the South pole of the other. Place a
paper above the two magnets and sprinkle iron f i l in g s  on i t .  Trace the
magnetic f ie ld  produced underneath. Copy this question in your 
notebook and answer i t :





There are two main kinds of magnets:
1. Temporary magnets which are made of iron and 
are able to keep th e ir  magnetism for a short 
time only.
2. Permanent magnets which are made of steel and 
are able to keep th e ir  magnetism for a long time.
To make a temporary magnet you w il l  need:
a. magnet
b. large iron nail
c. paper clips
(Work with your fr ie n d .)  F i rs t ,  show that the iron 
nail is not a magnet by touching i t  with some paper 
clips. The iron nail w i l l  not a ttrac t the paper clips  
Now place the magnet, nail and paper clips in a l in e ,  
as shown in the diagram below. As you move the clips  
to the nail you w i l l  see that they w ill  be attracted  
to the temporary magnetic n a i l .
I f  you take away the magnet, you w i l l  find that the 
nail loses its  magnetism. I f  you use a very strong 
magnet, you w i l l  find that the iron nail w i l l  keep its  
magnetism only for a short time. Therefore, the iron 
nail has been made into a temporary magnet.
-  4 1 2  -
Procedure:
However, i f  you want to make a permanent magnet, you w i l l  need:
a. magnet
b. steel knitting needle
c. paper clips
Put the knitting needle on a table and then stroke i t  
with a magnet. Stroke the kn itt ing  needle in one 
direction , from one end of the needle to the other, 
using the same pole o f the magnet a l l  the time. Do 
this many times.
Make the test to find out whether i t  has any magnetism 
or not by trying to pick up some paper clips with i t .  
You w i l l  find that the knitting needle has become a 
magnet and w il l  re ta in  i ts  magnetism for a long time. 
So you have changed the kn itt ing  needle into a per­
manent magnet.
Copy this question in hour notebook, then answer i t  
with your partner.




We know that magnets are, in fa c t ,  pieces of iron or 
steel with special properties. You have learnt how 
to make magnets out of pieces of ordinary iron or 
steel. Now you w i l l  learn that by removing magnetism,
magnets w i l l  change back into ordinary pieces of iron
or steel.
There are two ways to remove magnetism:
1. Removal of magnetism by heating:
Your teacher w i l l  do an experiment in front of you 
about how the magnetism is removed by heating.
F irs t he should test the strength of the magnet 
by counting the number of paper clips i t  can pick 
up. He should then heat the magnet for a short 
while and then test the strength of the magnet
again and count the number of paper clips i t  is
able to pick up. When your teacher repeats this 
twice, the magnet w i l l  not be able to pick up the 
paper c lips .________________________________________
Copy this question in your notebook and then answer i t .  
What do you notice from this experiment?
2. Removal of magnetism by hard blows:
You can do this by taking another magnet and testing  
its  strength by counting the number of paper clips  
i t  can pick up.
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Hit the magnet ten times with a hammer. Now see 
how many paper coips i t  can pick up. I t  picks up 
less than before.
Copy these questions in your notebook and then answer 
them:
1. Repeat this twice and see how many paper clips the 
magnet can pick up each time. Copy this table  
in your notebook and then record your results.
Experiment Magnet No. o f paper clips  picked up
No.l Without heating
No.2 10 blows
No. 3 20 blows
No. 4 30 blows
2. What have you learnt from this experiment?
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MAGNETIC COMPASSES
t i ï ï
There are many ways by which we are able to find
directions. One of the ways is by the use of a
magnetic compass; with a compass we know in which 
direction we are heading at any time. This is 
because the compass has a magnet which is allowed 
to move free ly  and therefore i t  w i l l  always point 
in a North-South direction .
You can do this experiment with your fr ie n d , by using a bar magnet 
l ike  a needle. Mark the North pole o f the needle. Fix the needle to 
a piece of cork and f lo a t  the cork in water. See that there are no 
magnets or magnetic substances around. When the cork stops moving,
the needle w i l l  point in a North-South direction.
a rk
Copy this question in your notebook and answer i t .  
What would you use to help you find your direction?
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APPENDIX 13
Categories of Language Test
1. Produ cit iv ity  scale:
- Total words (TW)
- Total sentences (TS)
- Words per sentence (WPS)
- Total words (TW)
u
The words in a common dictionary were defined as follows: a sound or
combination of sounds, or i ts  written or printed representation, used in a 
language as a sign of i ts  conception; an element that can stand alone as 
an utterance. On the basis of this de fin it io n  a l l  written units recog­
nisable as elements that could stand alone and convey meaning were counted
II
as words. The words might be mis-spelt or even erroneously used, but i f  
recognisable as words, they were included in the word count. On the other 
hand, a series of le tte rs  joined together, but unrecognisable as a word, 
were excluded and omitted from the word count,
- Total sentences (TS)
Total sentences were included as a measure of productivity (amount of 
language produced) in the picture story language tes t. Although there is 
a re lation between Total Words and Total Sentences, so fa r  as language 
study and c lin ica l diagnosis are concerned, each of these measures provides 
a d if fe re n t type of information and both are useful. Moreover, this score 
was necessary because the number of words and the number of sentences must 
be derived before the words per sentence score can be computed.
S uperfic ia lly , i t  seems that counting the number of sentences is a 
simple process, as indeed i t  is in most instances. However, when studying 
the language of young children and of those having disorders of language,
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the problem often becomes complex. The sentence count is further com­
plicated by the fact that a satisfactory, broadly applicable de fin it ion  
of a sentence is not availab le , especially in the Arabic language,
- Words per sentence (WPS)
The words per sentence score is readily  derived a fte r  the to ta l word 
and the total sentence scores have been determined. I t  is computed by 
dividing the number of words (TW) by the number of sentences (TS). This 
score is the average number of words written per sentence (WPS).
The procedure for deriving the productivity scores is as fo llow s:-
1. Count a l l  the words w ritten , except the t i t l e s  and others as
excluded under the principles fo r  scoring (TW).
2. Divide the story into sentences by inserting a vertica l bar at
the end of each unit determined as a sentence. Count the
number of sentences (TS).
3. Compute the words per sentence score by dividing total words 
by tota l sentences (WPS).
4. Record a l l  the scores on the Record Form.
2. Syntax scale:
Language can be measured in three ways: in terms of the amount, or
productivity , correctness, and meaning, or content. From this point of 
view i t  is form, the conventionalised structure, the a rb itra riness , which 
must be measured by a scale of correctness. I t  is th is pecu lia rity  which 
we have categorised under the rubric as the syntax scale.
There are three error categories: Word Usage, Word Endings and
Punctuation. Spelling was omitted, because errors of this type are of a
d if fe re n t order, in as much as they are not involved in correct usage, the 
syntax scale was devised to measure only the accuracy of language usage.
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Within each of the above categories there are specified error types, 
as follows: Word Usage: additions, omissions, substitutions, word order;
Word Endings: additions, omissions, substitutions; Punctuation: additions,
omissions, substitutions.
The system for c lass ifica tion  of accuracy errors is based on the 
assumption that words, the principal units of meaning, can be used errone­
ously in four basic ways. They can be incorrectly added, omitted, or sub­
s titu ted  or can be placed in the wrong order. Furthermore, i t  assumes that 
words consist of two parts, the root and the ending, and that both are 
involved in the communication of meaning. Hence, errors might be made 
in the root or in the ending. In as much as an ending is a d if fe re n t type 
of e rro r, i t  should be studied and scored as an error category. Because 
word endings are rarely  placed in the wrong order, errors consist of th e ir  
being incorrectly added, omitted, or substituted. Punctuation also con­
veys meaning, so its  usage too should be appraised. As with word endings, 
marks of punctuation are not placed in the wrong order, so incorrectness 
includes additions, omissions and substitutions.
3. Abstract-concrete scale:
The abstract-concrete scale, designed for evaluating the quality  of 
the ideas being expressed, to some extent para lle ls  the attempts of others 
to measure meaning or content.
The abstract-concrete scale is divided into f ive  levels , each re­
presenting an increment in the extent to which the content of the story 
manifests use of abstract ideas. With the exception of level 1, meaning­
less language, the levels are made up of s3veral ranks or subcategories.
The score range is from 0 to 25, the higher scores designating greater use 
of abstraction.
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The f i r s t  step in scoring is to become thoroughly fa m ilia r  with the 
scores and the levels they represent. I t  is necessary to study each 
category and the subcategories before beginning scoring.
- Level I :  meaningless language.
Score 0 The individual has attempted to write  words, but they consist 
only of unrelated le t te rs ,  or he has written words which he can spe ll,  
though they have no relevance to the picture.
- Level I I :  concrete-descriptive.
There are six subcategories, ranging from a l i s t  of the objects ob­
served to ideas involving movement and qu alith , expressed through verbs 
and one or more adjectives. In other words, the range is from simple 
id en tif ica tion  to the use and quality  of the objects mentioned. Except 
for indicating colour, s ize, or number, the indication is limited to the 
observable.
- Level I I I :  concrete-imaginative
This level consists of six subcategories ranging from assigning a 
role to the boy and the g ir l  in the picture to expressing ideas which entail 
an interaction betseen the boy and the magnet and the g i r l  and the do ll.  
Imaginative indication must be manifested; the ideas are not only des­
c r ip t iv e ,  but are in terms of the observable. The situation protrayed 
has taken on meaning and the indication reveals significance, relevance, 
and integration.
- Level IV: abstractive-descriptive
This level assumes that the concepts of time and sequence have been 
introduced. The temporal relationships need not be consistent throughout
the story. The picture remains the focus of the indication expressed, but
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the story has greater continuity, as manifested by true narrative form; there 
is portrayal of characters not appearing in the picture. This level con­
sists of f ive  categories, ranging from narration relating to the central 
figures,the boy and the f i r l ,  including expression of sequence and time to 
stories in which imaginative characters appear, but with the setting as 
portrayed being retained.
- Level V: abstract-imaginative
The abstract-imaginative represents the highest level of abstract 
throught measured on this scale. The separate items pictured are unified  
meaningfully and s ig n if ican tly  by expression of a relationship not given 
by the stimulus per sentence. At this leve l,  the unifying relationship, 
or the p lo t, is imaginary. The story is characterised by ideation which 
is not bound to the observable. I t  encompasses p lo t , imaginative settings, 
metaphorical and allegorical reference, and connotation of moral values. 
Moreover, there is continuity from beginning to end. Level V consists of 
eight categories, From the use of a plot with the setting taken at face 
value to an imaginary setting with use of allegory and moral connotation.
For more d e ta ils , see Myklebust (1965).
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APPENDIX 14
Use of Record Form
Name and sex: Age: Grade:
School
1. Productivity scale 
Total words (TW):
Total sentences (TS): 











TOTALS: WU WE (TE)

















Number of schools according to sex in the three areas'
Name of the areas Boys Girls Mix Total
Mansour 46 25 117 188
Adamyia 19 2 153 174
Saddam City 47 7 203 257
TOTAL: 112 34 473 619
Number of pupils in each area*
Area Boys Girl s Total
Mansour 36773 40113 76886
Adamyia 16814 15360 32174
Saddam City 92602 82158 174760
TOTAL: 146189 137631 283820
These figures were taken from the Ministry of Education, Department of 
S ta tis t ic s .
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APPENDIX 16
Summary of teachers' condition (judged in re la tion  to the 
____________ r e l ia b i l i t y  of the language te s t)____________
No. Qualification In-service tra in ing Yearsserved
Year of 
birth
1 College of Arts, Arabic language 
four years a fte r  Secondary School 3 months 8 1952
2 College of Arts, Psychology and 
Education four years a fte r  
Secondary School
6 months 18 1945
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APPENDIX 17
Parents' Education Level
The social economic status was measured by the education level of the 
father and mother. Below is the education of the pupils' parents in 
the six schools:
Education level No. of pupils' fathers
No. of pupiIs ' 
mothers
111 ite ra te 23 70
Can read and write 34 25
Graduate from primary school 26 21
Graduate from middle school 14 7
Graduate from secondary school 15 2
Graduate from in s titu te 1 zero
Graduate from university 13 1
APPENDIX 18
*The results of the F test for the matched grades of the
fourth grade of the written language test
Schools TW TS WPS SQ AC HD IQ dF
1
6
0.02 0.08 0.19 0.40 zero 0.71 zero 12
2
4
0.02 0.05 0.08 zero 0.20 zero 0.96 14
3
5
0.00 zero 0.02 0.05 0.37 zero zero 12
*The results of the F test for  the matched grades of the
f i f t h  grade of the written language test
Schools TW TS WPS SQ AC HD IQ dF
1
6
zero zero zero 0.28 zero zero zero 6
2
5
0.06 0.70 0.99 0.19 0.92 zero 0.01 10
3
4
0.01 0.01 0.00 0.59 0.24 0.02 0.03 10
*The results of the F test for the matched grades of the
sixth grade of the written language test
Schools TW TS WPS SQ AC HD IQ dF
1
6
zero zero zero zero 0.32 zero 0.02 18
2
5
0.00 0.01 0.00 zero zero zero zero 10
3
4
zero zero zero 0.63 0.00 zero zero 16
* '
All the results are non significant at level 0.01.
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APPENDIX 19
The product-moment coeffic ient of correlation
The standard kind of coeffic ient of correlation and the one most 
commonly computed is Pearson's product-moment coeff ic ien t. The basic 
formula is:
r  -
-  N y ;
where r^^ = correlation between x and y
X = deviation of an x score from the mean of x scores
y = deviation of a corresponding y from the mean of y scores
zXY = sum of a l l  the products of deviations, each X deviation
times i ts  corresponding Y deviation
Sx
and = standard deviations of the sample distributions of
Sy X and y scores.
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APPENDIX 20
t - t e s t  formula
t - te s t  formula - for one group taking the same test on two occasions
t  = *^^ 2 ~ M l  
D^
M2 = mean score on post test 
Ml = mean score on pre test
/ ,  M2 - Ml is numerically equal to mean of gain scores between a pre 
and post test
D^ = standard error of gain scores (d) 
where ap = and o = y —  when
s'dz = sd= -
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APPENDIX 21









Pupil No. Pre Post Pupil No. Pre Post Pupil No. Pre Post
1 1 40 99 1 40 100 1 40 100
2 20 85 2 20 100 2 20 98
3 60 100 3 60 100 3 40 100
4 20 100 4 20 100 4 20 100
5 20 85 5 zero 90
6 20 100 6 40 100












2 1 60 100 1 70 100 1 40 94
2 40 80 2 40 100 2 40 100
3 40 100 3 40 100 3 40 100
4 20 90 4 60 100 4 40 95
5 60 100 5 40 100 5 40 94
6 40 100 6 40 100 6 40 93
7 60 88
8 20 100
3 1 40 100 1 60 88 1 20 100
2 zero 90 2 60 100 2 40 88
3 60 100 3 20 90 3 40 91
4 60 100 4 60 95 4 40 100
5 60 90 5 60 100 5 40 100
6 60 100 6 40 100 6 40 92










The pre­ and post-test raw scores in mathematics of 
by grade
the three control schools
Grade Four Grade Five Grade Six
school Scores Scores Scores
Pupil No. Pre Post Pupil No. Pre Post Pupil No. Pre Post
4 1 60 25 1 60 30 1 40 30
2 60 20 2 60 55 2 40 35
3 20 20 3 60 50 3 40 35
4 20 45 4 60 40 4 40 40
5 60 48 5 40 20 5 40 30
6 60 55 6 40 30 6 40 25
7 40 20 7 40 58
8 40 25 8 40 30
9 40 50
5 1 40 25 1 60 55 1 40 50
2 40 40 2 40 40 2 40 20
3 60 60 3 60 50 3 40 20
4 60 50 4 60 40 4 40 40
5 60 30 5 60 20 5 40 35
6 60 40 6 60 30 6 40 40
7 60 30
6 1 60 35 1 60 60 1 40 30
2 zero 35 2 60 60 2 40 30
3 60 38 3 40 45 3 40 40
4 40 40 4 60 55 4 40 60
5 60 50 5 40 60
6 60 25 6 40 50






The mean scores (x) of the spoken language pre- and post-tests for the three grades in the experimental group
Test TW TS WPS SQ AC
Grade pre- post- pre- post- pre- post- pre- post- pre- post-
4 18.02 53.12 3.34 8.42 6.48 6.64 51.82 81.79 1.87 5.97
5 19.44 60.53 4.44 9.42 4.34 7.04 55.27 87.35 1.55 5.64
6 26.30 58.02 4.40 9.61 6.34 8.11 61.90 86.06 1.75 5.84
The mean scores (x) of the spoken language pre- and post-tests for the three grades in the control group
Test TW TS WPS SO AC
Grade pre- post- pre- post- pre- post- pre- post- pre- post-
4 17.73 18.14 3.13 2.79 6.99 7.33 53.93 53.12 1.73 1.72
5 20.25 21.07 3.67 3.75 5.71 5.84 53.83 54.30 1.95 2.00
6 28.40 28.74 4.44 4.44 7.06 6.89 60.27 59.44 2.28 2.26
The mean scores (x) of the written language pre- and post-tests for the three grades in the experimental group
Test TW TS WPS SQ AC
Grade pre- post- pre- post- pre- post- pre- post- pre- post-
4 13.44 63.26 1.42 6.65 5.14 9.83 52.89 85.39 5.05 9.60
5 19.39 85.19 4.22 8.75 5.10 9.90 65.04 84.55 3.69 9.19
6 25.65 65.32 5.68 7.63 4.96 8.97 65.29 87.83 7.17 12.75
The mean scores (x) of the written language pre- and post-tests of the three grades in the control group
Test TW TS WPS SQ AC
Grade pre- post- pre- post- pre- post- pre- post- pre- post-
4 10.19 12.73 2.91 3.20 4.99 4.73 52.32 52.80 5.41 4.45
5 19.11 19.08 4.39 3.97 4.86 4.67 63.04 54.34 3.69 3.81
6 25.71 19.64 5.73 4.40 4.94 4.91 63.90 56.04 7.23 5.02
The mean scores (x) of the attainment pre-'and post-tests of the three grades in the experimental group
Grade
Mathematics test Science test
pre- post- pre­ post-
4 40.03 95.63 zero 94.21
5 43.89 98.50 zero 94.75
6 35.26 94.88 zero 95.11
The mean scores (x) of the attainment pre- and post-tests of the three grades in the control group
Mathematics test Science test
Grade
pre- post- pre- post-
4 49.29 36.85 zero 36.17
5 55.00 43.89 zero 36.33




The pre- and post - te s t  mean scores of the matched groups for the fourth grade in spoken language
Test TW TS WPS SO AC
Schools Pre Post Pre Post Pre Post Pre Post Pre Post
1 15.00 58.43 2.57 9 .GO 6.80 . 6.86 46.95 82.85 2.29 6.14
6 14.00 14.57 2.43 2.43 7.23 6.37 51.53 51.80 1.71 0.88
2 17.50 44.50 2.88 7.13 7.90 6.51 55.05 84.44 1.63 5.63
4 17.63 18.13 2.38 2.38 8.61 9.06 56.28 55.42 1.63 1.75
3 21.57 56.43 4.57 9.14 4.74 6.56 53.46 78.07 1.43 6.14
5 21.57 21.71 4.57 3.57 5.13 6.56 53.99 52.14 1.71 1.71
The pre- and post-test mean scores of the matched groups for the f i f t h  grade in spoken language
Test TW TS WPS SQ AC
Schools Pre Post Pre Post Pre Post Pre Post Pre Post
1 - 19.00 60.25 4.50 10.25 3.35 6.02 58.64 89.24 1.50 5.25
6 20.75 22.00 4.00 4.25 5.09 5.10 57.00 56.79 2.00 2.00
2 19.33 56.17 4.33 7.50 5.07 8.56 49.70 84.83 1.33 5.33
5 19.33 19.67 3.50 3.50 5.89 5.82 49.20 49.59 1.67 1.83
3 20.00 65.17 4.50 10.50 4.59 6.53 57.48 87.97 1.83 6.33
4 20.67 21.50 3.50 3.50 6.15 6.59 55.30 59.51 2.17 2.17
The pre- and post- test mean scores of the matched groups for the sixth grade in spoken language
Test TW TS WPS SQ AC
Schools Pre Post Pre Post Pre Post Pre Post Pre Post
1 14.50 53.00 3.70 10.60 4.59 10.30 55.12 83.22 2.30 4.80
6 21.60 22.10 3.00 3.20 7.53 7.34 56.92 55.94 2.00 2.10
2 33.83 52.17 4.50 8.67 8.53 6.61 59.13 87.35 1.50 5.50
5 37.17 38.00 5.33 5.67 8.10 7.14 59.28 57.51 2.83 2.67
3 30.56 68.89 5.00 9.56 5.89 7.43 71.44 87.60 1.44 7.22




- and post-test mean scores of the 
language
matched groups for the fourth grade.
Test TW TS WPS SQ AC
• School Pre Post Pre Post Pre Post Pre Post Pre Post
1 16.29 61.57 3.71 7.71 4.47 9.39 51.95 89.46 6.29 8.29
6 15.89 12.00 3.86 3.00 4.17 4.09 49.18 50.33 6.29 3.57
2 13.75 64.50 2.88 5.80 4.87 11.29 53.28 83.91 6.00 10.50
4 14.25 12.63 3.00 2.88 5.21 4.80 53.28 60.82 6.50 5.63
3 10.29 55.71 1.86 6.43 6.07 8.82 53.44 82.81 2.86 10.00





- te s t  mean scores of the matched groups fo r  the f i f t h  grade.
Test JW TS WPS SQ AC
School Pre Post Pre Post Pre Post Pre Post Pre Post
1 19.00 88.75 4.00 9.75 4.71 9.09 63.22 86.56 4.25 9.75
6 19.00 15.75 4.00 2.75 4.71 4.21 59.81 57.86 4.25 3.25
2 20.83 83.33 4.33 7.50 5.03 11.28 62.17 84.67 2.33 8.50
5 20.50 20.83 5.00 5.50 4.38 4.00 64.10 59.47 2.83 3.17
3 18.33 83.50 4.33 9.00 5.56 9.34 69.72 82.42 4.50 9.33
4 17.83 20.67 4.17 3.67 5.49 5.80 65.20 45.70 4.00 5.00
The pre- and post­
written language
test mean scores of the matched groups for the sixth grade.
Test TW TS WPS SQ AC
School Pre Post Pre Post Pre Post Pre Post Pre Post
1 22.90 69.90 5.70 8.00 4.18 9.13 55.83 85.04 6.50 13.80
6 22.90 21.80 5.70 4.60 4.18 5.24 55.83 53.80 6.80 5.40
2 21.50 56.83 4.67 6.33 5.80 9.65 63.41 88.86 6.33 11.67
5 21.67 18.33 4.83 4.17 5.74 4.97 63.41 60.80 6.33 5.00
3 32.56 69.22 6.67 8,56 4.90 8.13 76.64 89.60 8.76 12.78
4 32.56 18.78 6.67 4.44 4.90 4.51 72.45 53.51 8.56 4.67
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The pre- and post-test mean scores in 












The pre- and post-test mean scores in mathematics ■
attainment test of the matched groups 




1 35.00 1 0 0 . 0 0
6 55.00 55.00




The pre- and post-test mean scores in mathematics












The pre- and post-test mean scores in science 
attainment test of the matched groups for the 
fourth grade








The pre- and post-test mean scores in science 
attainment tes t of the matched groups for the 









The pre- and post-test mean scores in science 











The results of the observation of the three grades 
in mathematics and science
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Other matched pairs 
Matched pairs at f i f t h  grade
(a) Mohsen (experimental group)
Mohsen is a pupil in the f i f t h  grade at school No.l (experimental 
school).
He is eleven years and two months old. He has a younger s is ter  
and brother and two older s isters. His fa ther's  education is university  
level and he works in an o f f ic e . His mother's education level is middle 
school, but she is a housewife.
Mohsen had high fever and to n s i l i t is  several times when he was 26, 
months old, which caused his hearing loss. At the age of seven, he 
attended the special school for hearing impaired children. He has a 
hearing loss of 60 dB and an 10 of 113. His communication with his teachers 
and his group is good. He has problems with language and knowledge in 
re lation to the other pupils in his classroom, because he did not start  
at the school until he was seven years old and he has never done his home­
work.
Figures 54 to 57 show the results of the language, mathematics and 
science pre- and post-tests.
He started to partic ipate with the others in his group and did his 
homework. This was written on his record card, His behaviour in the 
classroom during the course was il lu s tra te d  in the observation check l i s t  
shown on page 442.
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Behaviour observed Mathematics Science
1, The pupil by him/herself
1) searching the materials 2 4
2) reading the materials 2 2
3) writing 2 4
2. The pupil with his/her group
4) ta lking to another pupil 2 2
5) ta lking to the group 2 2
6 ) listening to another pupil




8 ) doing some practical work alone 2 6
9) doing some practical work with g
a friend 10
10) doing some practical work with ^ 4
the help of the teacher
11) doing some practical work with 2 2
the help of a friend
4. Playing
1 2 ) behaviour and a c t iv it ie s  not q q
related to task
5. Teacher talks to pupils
13) at pupil 's  request 2 2
14) without a request from the 4 2
pu p il.
15) by giving an announcement, ta lk ,
explanation to the whole 8 6
group/class
Mohsen's observation check l i s t  over forty  minutes during mathematics
and f i f t y  minutes during science.
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(b) Hekeem (control group)
Hekeem is one of the pupils in the f i f t h  grade at school No.6 (control 
school), who is matched with Mohsen. He is ten years and ten months old , 
has two s is te rs , one older and one younger than him.
His fa ther's  education level is university and he works as a teacher 
in a secondary school. His mother's education level is primary school 
and she is a housewife.
Hekeem's hearing impairment was caused by having measles and a high 
fever at the age of 27 months. He attended this school at the age of 
six , has a hearing loss of 60 dB and an IQ of 115.
He is a quiet, pleasant boy with a satisfactory level of learning.
His communication with his teachers and his group is good (as recorded 
on his f i l e  by his teachers). He copies the lesson and does his home­
work regularly , as do the other pupils in his group.
The results of his language, mathematics and science pre- and post­
tests are shown in Figures 58 to 61.
Hekeem's behaviour during the course of the mathematics and science 
lessons was noted in the observation check l i s t  shown on page 445.
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Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials
2) reading the materials
3) w riting 20 30
2. The pupil with his/her group
4) talking to another pupil
5) talking to the group
6) listening to another pupil
7) listening to the group
3. Practical work
8) doing some practical work alone
9) doing some practical work with 
a friend
10) doing some practical work with 
the help of the teacher
11) doing some practical work with 
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not 
related to task
5. Teacher talks to pupils
13) at pupil 's  request
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,
explanation to the whole 20 20
group/class
Hakeem's observation check l i s t  over fo rty  minutes during mathematics
and f i f t y  minutes during science.
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Matched pairs at sixth grade
(a) Kesma (experimental school)
Kesma is a pupil in grade six at school No.l (experimental school).
She is twelve years and four months old and is the eldest of three s isters .  
Her fa ther's  education level is secondary school and he works in an o ff ic e .  
Her monther's education level is In s t itu te  of Primary Teachers and she 
is a teacher at a primary school.
Kesma's hearing impairment was caused by having measles at 30 months 
and a high fever several times. She attended th is  special school at 
the age of six years and four months. She has a hearing loss of 71 dB 
and an IQ of 100.
Her report is fu l l  of good comments such as: she has normal behaviour,
is very t id y  and does her homework regularly. But her impairment has
affected her language and knowledge,
Kesma's language and knowledge were tested by the pre- and post-test.
The results are shown in Figures 62-65,
During the course Kesma started to answer the questions on the work 
sheets correctly , as noted on her record card. She participated by 
explaining some lessons in front of the class and worked with her group 
quite w ell. She showed progressive improvement lesson by lesson.
During the course, her behaviour in the classroom was observed once 
in mathematics and once in science (see page 448 )•
- 447 -
i <
I  !  I
S .
- 448 -
Behaviour observed Mathematics Science
1. The pupil by him/herself
1.) searching the materials 2 2
2 ) reading the materials 6 6
3) writing 4 6
2. The pupil with his/her group
4) ta lking to another pupil 4 6
5) ta lking to the group 2 0
6 ) listening to another pupil 2 2
7) listening to the group 2 0
3. Practical work
8) doing some practical work alone 10 0
9) doing some practical work with o p
a friend ^
1 0 ) doing some practical work with 2 2
the help o f the teacher
IT )  doing some practical work with 2 0
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not 2 0
related to task
5. Teacher talks to pupils
13) at pupil's  request 4 2
14) without a request from the 2 2
p u p il.
15) by giving an announcement, ta lk ,
explanation to the whole 6 4
group/class
Kesma's observation check l i s t  over f i f t y  minutes during mathematics
and forty minutes during science.
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(b) Ahlam (control school)
Ahlam is a pupil in grade six at school No.6 (control school). She
is matched with Kesma at school No.6.
She is twelve years and seven months old. She has two elder brothers
and two elder s is ters , and one younger s is te r . Her parent's education
level is secondary school. Her father works in an o ff ice  and her mother 
is a housewife.
When Ahlam was only 32 months old, she had measles with a high fever 
and cough, which affected her hearing. She has a hearing loss of 71 dB 
and an IQ of 100.
She is quiet, does her homework regularly and has a good relationship  
with her teachers and her group. Her language and knowledge were tested
with the pre- and post-tests, the results of which are i l lu s tra te d  in
Figures 66-69,
Ahlam's behaviour was observed with the same observations check l i s t  





Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials
2 ) reading the materials
3) writing 26 20
2. The pupil with his/her group
4) talking to another pupil
5) talk ing to the group
6) listening to another pupil
7) listening to the group
3. Practical work
8 )  doing some practical work alone
9) doing some practical work with
a friend
10) doing some practical work with 
the help of the teacher
11 ) doing some practical work with 
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not 
related to task
5. Teacher talks to pupils
13) at pupil's  request 2
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,
explanation to the whole 22 20
group/class
Ahlam*s observation check l i s t  over f i f t y  minutes during mathematics
and forty  minutes during science.
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(c) Ali (experimental school)
He is one of the pupils in grade six at school No,1 (experimental 
school ) .
He is th irteen years old, with two elder s is te rs , one elder brother 
and three younger brothers. His fa ther's  education level is secondary 
school and he works in an o ff ic e . His mother's education level is primary 
school and she is a housewife.
A l i 's  hearing impairment was caused by an RH factor and his blood 
was changed at a very early  age.
He attended this school from the age of six. He has a hearing loss
of 68 dB and his IQ, as determined by the 'Draw a Man' test was 99.
His language was more affected than that of the other pupils, because 
the onset of his hearing loss was quite early .
The comments in his f i l e  are quite in teresting. For example,
he comes to school every day, has very high a c t iv it ie s  and is happy.
He does not suffer with his hearing impairment and communicates easily  
with anyone who talks with him. His problem, however, is that he never 
settles down in the classroom. He comes in the morning, attends the 
class for f iv e  minutes and then disappears. He v is its  a l l  the classes 
every day. His teacher suffers from him, since he never copies the 
lesson and never does his homework - the teacher also comments that he 
does not even have notebooks.
The boy changed completely when the new methods were applied in his 
class. He now has notebooks, not only for mathematics and science, but 
also for other subjects, which makes the teachers happy. He tr ie s  to 
work hard to learn.
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He started to answer the questions in the work sheets (as reported 
on his record card) and discussed them with his teacher (see photograph 
No.23), In photograph No.24 ATi observes how the other pupils cut the 
coloured paper before starting to cut his own and reference to photograph 
No.18 in Neama's report reveals Ali showing great in terest in the science 
experiment which the teacher performed in front of the class.
His language and knowledge were tested with the pre- and post-tests  
used before and the results are shown in Figures 70-73.
His behaviour was observed by the investigator once in mathematics 
and once in science during the course, using the observations check l i s t  









Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials 2 2
2) reading the materials 6 8
3) writing 8 6
2. The pupil with his/her group
4) talking to another pupil 2 4
5) ta lking to the group 0 2
6) listening to another pupil 0 2
7) listening to the group 0 0
3. Practical work
8) doing some practical work alone 8 6
9) doing some practical work with
a friend CT 0
10) doing some practical work with 
the help of the teacher 2 2
11) doing some practical work with g g
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not g g
related to task
5. Teacher talks to pupils
13) at pupil 's  request  ^ 4
14) without a request from the « _
pupil.  ^ "
15) by giving an announcement, ta lk ,
explanation to the whole 14 4
group/class
A li 's  observation check l i s t  over f i f t y  minutes during mathematics
and forty minutes during science.
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(d) Nazer (control group)
Nazer is a pupil in grade six at school No,6 (control school), who 
was matched with Ali at school No.1 (experimental school).
He is th irteen years and four months old, with two elder brothers 
and three younger s is ters . His father's  education level is secondary 
school and he is self-employed. His mother's educational level is middle 
school and she is a housewife.
He had whooping cough when he was only 26 months o ld , which caused 
his hearing impairment. He has a hearing loss of 68 dB and an IQ of 99.
He attended this special school at the age of six years and four 
months, but has repeated one year.
Nazer has s im ilar characteristics as A l i ,  in that some days he does 
not attend the class, some days he has notebooks whilst on others he does 
not, with the result that he sometimes copies the lesson and does his 
homework and at other times not.
He communicates with other pupils in his group, but he is a b it  
aggressive. His language is satisfactory, when i t  is remembered that he 
has attended this school since he was six. He is happy a ll  the time and 
told me a joke when I visited his school.
Figures 74 to 77 i l lu s tra te  the results of the pre- and post- tests 
for language and knowledge.
Nazar's behaviour, as with other pupils, was observed once in mathe­
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Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials
2) reading the materials
3) writing 20 20
2. The pupil with his/her group
4 ) talking to another pupil
5) ta lk ing to the group
6) listening to another pupil 
7.) listen ing to the group
3. Practical work
8 ) doing some practical work alone
9) doing some practical work with 
a friend
10) doing some practical work with 
the help of the teacher
11 ) doing some practical work with 
the help of a friend
4. Playing
12) behaviour and activ ités  not
related to task ° ^
5. Teacher talks to pupils
13) at pupil's  request
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,
explanation to the whole 24 16
group/class
Nazar's observation check l i s t  over f i f t y  minutes during mathematics
and forty  minutes during science.
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(e) Moafak (experimental group)
Moafak is one of the puils at grade six in school No,3 (experimental 
school). He is th irteen  years old and has only two s is te rs , being the 
youngest in the family. His fa ther's  education level is middle school and 
he works as a labourer in a leather factory. His mother is i l l i t e r a t e  
and she is a housewife.
When Moafak was only 25 months old, he had jaundice, which affected  
his hearing. He attended this special school at the age of six and has 
a hearing loss of 67 dB and an IQ of 112, but has repeated one year.
He copies the lessons and does his homework. He communicates with 
his teacher and his group, but has a problem with the verbal expression 
of language more than with his w rit in g , and this affects his educational 
development. He co-operates with others outside the class. He suffers 
from earache and this causes his hearing aid to bother him a t times.
His case improved during the course. He answered the questions 
righ t and his writing improved day by day, as reported on his record 
card. He also expressed himself in language better than before.
The results of the pre- and post-tests of his language and knowledge 
are shown in Figures 78-81.
During the course, the investigator observed Moafak's behaviour 







1. The pupil by him/herself
1) searching the materials
2) reading the materials 
3 ) writing
Mathematics Science
2. The pupil with his/her group
4) talking to another pupil
5) ta lk ing to the group
6) listening to another pupil
71 listening to the group
3. Practical work
8) doing some practical work alone
9) doing some practical work with 
a friend
10) doing some practical work with 
the help o f the teacher
11) doing some practical work with 
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not 
related to task
5. Teacher talks to pupils
13) at pupil's  request
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,  
explanation to the whole 
group/class
Moafak's observation check l i s t  over f i f t y  minutes during mathematics
and forty  minutes during science.
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( f )  Farhan (control school)
Farhan is a pupil in grade six at school No.4 (control school). He 
was matched with Moafak at school No.3 (experimental school).
He is thirteen years old, with two elder brothers and one younger 
s is te r. His fa ther's  education level is middle school and he is s e lf -  
employed. His mother is i l l i t e r a t e  and works with her husband.
His hearing impairment was caused by having whooping cough and a 
high fever at 24 months. He attended the special school at six years
of age and has a hearing loss of 67 dB and an 10 of 112, but has repeated
one year.
He is happy, participates with others, copies the lessons and does 
his homework. His language improved year a fte r  year. He likes  to draw
and many of the pictures displayed in the school are his.
His language and knowledge were tested with the pre- and post-tests 
as before, with the results shown in Figures 82-85.
Farhan's behaviour was observed in the classroom, using the check l i s t  
as before (see page 464 ),
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Behaviour observed Mathematics Science
1. The pupil by him/herself
1) searching the materials
2) reading the materials
3) writing 24 22
2. The pupil with his/her group
4) talking to another pupil
5) ta lk ing to the group
6) listening to another pupil
7) listening to the group
3. Practical work
8) doing some practical work alone
9) doing some practical work with 
a friend
10) doing some practical work with 
the help o f the teacher
11.) doing some practical work with 
the help of a friend
4. Playing
12) behaviour and a c t iv it ie s  not 
related to task
5. Teacher talks to pupils
13.) at pupil 's  request
14) without a request from the 
pu p il.
15) by giving an announcement, ta lk ,
explanation to the whole 26 18
group/class
Farhan's observation check l i s t  over f i f t y  minutes during mathematics
and forty minutes during science.
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APPENDIX 26
The following tables il lu s tra te  the correlation coefficient between 
the mathematics post-test and spoken and written post-tests, and science 
post-test and spoken and written post-tests, by using the Pearson cor­
relation coefficient.
Results of the correlation between post-test written language 







Results of the correlation between post-test spoken language 








PMM = post-test 
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ANIMALS
There are two kinds of animals:
A -  Animals which are useful to man ( e . ^ . , cow, hen, bee, e t c . )  
B - Animals which are not useful to man mouse, f l y ,
mosquito, e t c . )
- Below are pictures of some 
animals which are useful, 
not useful to man.
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Animais Useful to Man
In order to grow, move, work, think and keep our bodies healthy, 
we need food. Our food should include many kinds of foodstuffs from 
animals which are useful { e . g . ,  meat, eggs, milk, cheese and bu tte r) .
We can get most of our clothes from animal sources. Animals 
benefit man in many other ways. For example, dogs are grown [ e . g . ,  
to guard our houses and to be used in hunting), others are pets, l ike  
some birds and goldfish.
1, What kinds of food do you get from 
the animals below?
2, Are there useful animals in these 
pictures? What do we benefit 
from them?
3, What are the names of animals from 




Hens are one of the animals which man rears for his benefit , using 
the eggs and the meat as foodstuffs, Man needs these foodstuffs for  
the construction of a healthy body. We use the feathers to make pillows 
and mattresses.
1. What useful things do we get from 
hens?
2, For what things do we use the 
hen's feathers?
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Cow
Cow is a useful animal from which we get meat, milk (yoghurt, cheese, 
butter and cream) and leather.
The cow is considered as a mammal because she gives birth  to babies 
which are breast fed.
1. From what do we get cheese, butter 
and yoghurt?
2. What kind of animal is the cow?
- 471 -
Bees
Bees live  as communities in wax houses called beehives. Every 
community consists of bee, queen, number of workers and drones. Bees 
breed by eggs.
1. Where do bees live?
2. What types of bees are there in
a community?
3. What is the benefit of bees?
- 472 -
The Advantage of the Useful Animals
Food
As we mentioned before, we need food (to grow, work, move and think) 
Your food should contain many kinds of food such as meat, eggs, m ilk, 
from the animals. However, we get vegetables and f ru i ts  from Plants.
1. What kind of food do we get from 
the useful animals?
2. What are the names of the animals 
from which we get eggs?
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F e r t i l isers
From parts of animals not eaten (horn, blood and bones), we get 
food for our plants called f e r t i l i s e r .  In addition to tha t, excreta 
of birds, sheep and cows are used as natural f e r t i l i s e r .
1. From which animals do we get 
fe r t i l is e r ?
2. For what do we use fe r t i l is e r ?
%
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Clothing
We get many of our clothes from animal sources. We need woollen 
clothes to keep the cold away from us in the winter season.
We need blankets, carpets, most of these things are made from wool 
We get wool from sheep. Wool cannot be used in its  natural state , 
except for limited uses. Our shoes are made of the skin of animals 
a fte r  several industrial processes making i t  softer and brighter and 
coloured as leather. Leather is usually made from the skins of cows 
and sheep.
1. From which animals do we get wool?
2. What are the advantages of wool?
3. From which kind o f animals do we 
get leather?
4. What are the advantages of leather?
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Animais mot Useful to Man
There are animals which may l iv e  in the house, but hunt man, such 
as the f ly  and mosquito. I f  the house is not kept clean, i t  w ill  be a 
suitable place for the l i f e  of many harmful insects.
These insects cause many diseases which can cause death to man.
There are insects and animals which live  on farms which attack the plants, 
l ike  the locust and the mouse. One of the insects which lives around 
you and bites you is the mosquito, which can cause typhoid.
1. Which disease is caused by the 
mosquito?
2. Where do mosquitos and f l ie s  
live?
3. Are there animals which damage 
plants? What are these?
- 47 6 - 
Locusts
I t  is an insect. Its  body divides into three parts: head,
chest and stomach. I t  has three pairs of legs, two pairs of wings.
I t  breeds by eggs. Eggs hatch to insects which cannot f l y  because
they do not have wings, These insects are called pupae. Then they 
grow and get wings and become like  the grown insect.
We can control the locust by insecticides.
1. Are locusts useful or harmfual 
insects?
2. How many parts does the body 
of the locust consist of?
3. How do we control locusts?
- 477 -
Flies
Flies are one of the harmful insects because th e ir  bodies carry the 
t in ie s t  things present in the places on which they stand.
The body of the f ly  is covered by very thin hairs, as well as on its  
legs. These hairs carry germs, which cause illness present in the 
rubbish and d i r t .  The f ly  is one of the human's enemies, because i t  
transfers diseases to him and k i l ls  him, such as typhoid and trachoma.
1. Is the f ly  a useful or harmful 
insect?
2. What are the diseases which are 
transferred by the fly?
- 478 -
Mice
One of the animals which hurts man. I t  has sharp teeth and 
uses them to bite. I t  increases quickly and lives where the food 
is available . I f  the ir  house is near the place where grain is stored, 
the mouse harms the grain. I f  i t  is near d ir ty  places and rubbish, 
i t  transfers the dangerous diseases such as plague.
1. Why are mice considered as 
harmful animals?
2. Where are th e ir  houses?




Suggested courses for training teachers of hearing impaired children
The aim is to tra in  teachers to be aware of some aspects of the hearing 
impaired and how to teach them.
Length of the course:
One academic year.
Courses structure
Two-hour sessions, including lectures, discussion, video-taped material 
and v is its  to schools. Assessment by writing some essays, design and 
practical use of resource-based active learning (as outlined in this thesis), 
and examinations.
Content should include:
1. Child development including:
- Language development in re la tion to mental growth.
- Social and emotional development,
- Learning.
- Physical growth.
2. Audiology (in re la tion  to education) including:
- Elementary physics of sound, physics of speech and hearing.
- Measurement of hearing,
- Design, performance and use of hearing aids, audiometers and 
sound level meters.
- Causes of deafness.
, -  480 -
3. Speech and auditory training including:
- The development and function of speech as a means of communication.
- The development in hearing impaired children of the capacity to under­
stand speech and ta lk .
- methods of teaching speech to hearing impaired children.
4. Curriculum and methods of teaching:
- Curricula in schools with particu lar reference to the needs of pupils 
at d iffe ren t stages,
- The teaching of each subject.
- The use of visual aids in schools for the hearing impaired.
- The use of resource-based learning and active learning methods (as 
outlined in this thesis).
5. Educational provision with special reference to hearing impaired 
children
6. Practical work in teaching:
- School v is its  (ordinary and special).
- Practical work in the special schools of hearing impaired children.
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